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SURGEEY  OF  THE  HEAD,  NECK  AND  BREAST. 

By  CHARLES  H.  FRAZIER,  M.D. 

GUNSHOT  WOUNDS  OF  THE  HEAD. 

Because  of  the  war  there  has  been  a  decided  reduction  in  current 
medical  Hterature.  This  is  true  to  a  certain  extent  in  this  country,  but 
in  a  larger  measure,  of  com-se,  in  European  countries.  Scarcely  any 
journals  from  Germany  or  Austria  are  available,  and  there  has  been  a 
curtailment  in  the  size  and  nmnber  of  those  from  England  and  France. 
The  articles  of  European  soiu-ce  that  have  to  do  with  the  sm-gery  of  the 
head,  deal  almost  altogether  with  gunshot  wounds  or  collateral  subjects, 
and,  as  military  surgery  is  now  uppermost  in  the  minds  of  the  profes- 
sion, I  shall  begin  this  year's  contribution  to  Progressive  Medicine 
Anth  a  general  review  of  this'subject. 

The  interest  of  the  American  surgeon  has  been  aroused  in  the  subject 
by  the  fact  that  in  the  organization  of  the  medical  forces  of  the  army  the 
Surgeon-General  has  recognized  a  Head  Section.  Through  the  activity 
of  this  section,  two  noteworthy  things  have  been  accomplished.  Three 
schools  in  neurological  sm-gery  have  been  inaugurated,  in  Chicago,  New 
York  and  Philadelphia,  where  for  a  period  of  ten  weeks  the  Medical 
Reserve  Officers  have  received  an  intensive  course  of  instruction  in  sub- 
jects dealing  with  gunshot  wounds  of  the  head,  spine,  and  peripheral 
nerves.  Secondly,  a  book  of  reference  on  War  Surgery  of  the  Nervous 
System  has  been  issued  from  the  Surgeon- General's  office.  This  book  of 
360  pages  includes  abstracts  of  practically  all  the  important  or  available 
articles  on  the  subject  that  ha\'e  been  published  during  the  war,  together 
with  articles  from  standard  works  germane  to  the  subject.  It  is  a  most 
valuable  book  of  reference  and  should  be  available  for  every  medical 
officer  who  may  be  called  upon  to  deal  with  this  particular  field  of 
surgery.  As  indicative  of  the  recognition  on  the  part  of  the  Surgeon- 
General  of  the  advisability  of  making  special  provision  for  the  treatment 
of  head  and  spine  injuri  .'s,  plans  have  been  considered  for  the  establish- 
ment of  a  special  head  hospital  on  the  other  side. 
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Little  has  been  added  to  our  j)re\-ious  conception  of  the  pathology  of 
those  processes  that  are  concerned  in  intracranial  trauma,  such  as  con- 
cussion, contusion  and  laceration  of  the  brain,  or  of  the  mechanics  of 
gunshot  fractures  of  the  skull.  As  to  the  physiologA'  of  the  brain,  by 
Avhich  I  mean  the  localization  of  sjiecial  functions,  I  think  the  more 
imjjortant  contributors  deal  with  the  spinal  cord  rather  than  with  the 
brain.  Ikit  Lister  and  Holmes  have  re|)orte(l  their  results  of  the  study 
of  a  large  number  of  cases  with  occipital  lobe  injury,  from  which  they 
determined  the  relati\e  position  of  the  foci  that  subserve  vision  of 
separate  portions  of  the  visual  fields.    The  following  are  their  conclusions : 

1.  The  upper  half  of  each  retina  is  represented  in  the  dorsal,  and  the 
lower  in  the  ventral,  part  of  each  visual  area. 

2.  The  center  for  macular  or  central  vision  lies  in  the  posterior 
extremities  of  the  visual  areas,  probably  on  the  margins  and  the  lateral 
surfaces  of  the  occipital  poles. 

.3.  That  portion  of  each  ui)per  fjuadrant  of  the  retina  in  the  immediate 
neighborhood  of,  and  including  the  adjacent  })art  of,  the  fovea  centralis 
is  represented  in  the  u])per  and  })osterior  part  of  the  \isual  area  in  the 
hemisphere  of  the  same  side,  and  vice  versa. 

4.  The  center  for  vision  subserved  by  the  peri})hery  of  the  retinae  is 
probably  situated  in  the  anterior  end  of  the  visual  area,  and  the  serial 
concentric  zones  of  the  retina  from  the  macula  to  the  peri])hery  are 
probably  rej)resented  in  this  order  from  behind  forward  in  the  \isual 
area. 

These  observers  have  made  further  contributions  on  the  nature  and 
seat  of  motor  apraxia,  that  is,  the  inability  to  perform  })urposeful  actions 
despite  the  preservation  of  movement,  and  in  the  disturbance  of  the 
faculty  of  localizing  b>'  \ision  objects  in  the  external  world.  Xo  doubt 
at  a  later  j)erio(l,  Avhen  the  rush  and  strain  of  military  activities  is  over 
and  greater  opportunity  is  aflorded  for  a  thorough  digest  of  the  vast 
amount  of  material  that  is  accumulating,  we  will  see  a  large  number  of 
articles  dealing  more  particularly  with  cerebral  localization.  Certain  it 
is  that  the  European  surgeon  and  neurologist  will  lia\"c  had  ()i)p()rtuni- 
ties  far  in  excess  of  the  American  for  clinical  research  along  tliesi'  lines, 
and  if  the  profession  of  this  country  expects  to  make  a  record  at  all 
comi)arable,  special  hospitals  should  be  established  for  foreign  service 
and  their  staff's  should  be  the  ablest  thinkers  in  this  particular  field. 

1  shall  review  at  this  time  the  more  i)ractical  aspects  of  gunshot 
wounds;  that  is,  those  concerned  with  the  treatment.  There  has  been 
an  arbitrary  classification  into  three  groups:  The  so-called  tangential 
wound,  where  the  bullet  strikes  the  skull  a  glancing  blow,  grooving  the 
outer  table  Avithout  i)uncturing  it,  and  shattering  sometimes  the  iimer 
table;  the  penetrating,  or  through-and-throiigh.  wound,  where  the 
bullet  passes  through  the  brain  and  finds  an  exit;  and  lastly,  the  wound 
where  tlie  missile  or  projectile,  bullet,  shell  or  shrai)nel  fragment,  lodges 
in  the  brain  substance.     Each  of  these  present  different  problems. 

The  subject  which  abo\'e  all  others  has  excited  the  greatest  contro- 
versy has  been  the  time  and  place  of  operation.  Shall  the  operation  be 
performe(l  in  the  evacuation  or  base  hospital?     Possibly  because  the 
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evacuation  hospital  has  developed  into  an  institution  of  larger  proportion 
and  of  greater  ini])ortance,  the  French  surgeon,  as  compared  Avith  the 
English  surgeon,  favors  the  earlier  opportunity. 

At  one  of  the  meetings'  of  the  Societe  de  Chirurgie,  which  continue 
appai'ently  uninterrupted,  held  in  conjunction  with  the  Societe  de  Neu- 
rologic of  Paris,  there  was  a  symposium  on  the  treatment  of  war 
hijuries  of  the  head. 

The  following  is  a  translation  of  the  resolution  passed  by  the  Societe 
de  Chirurgie  in  Paris  as  it  appeared  in  the  War  ISurgery  of  the  Nervous 
System. 

All  head  injuries  should  be  carried  from  the  place  where  they  fell  to 
the  place  Avhere  they  can  be  operated  upon  as  rapidly  as  compatible  with 
the  military  necessities  of  the  moment. 

All  head  injuries  should  be  explored  immediately  upon  arrival  at  the 
designated  liosi)ital,  regardless:  Of  the  hour  of  arrival,  of  the  date  and 
hour  of  the  wound,  of  the  statements  on  the  diagnosis  tag,  of  the  clean 
appearance  of  the  dressing,  or  of  the  patient's  state  of  fatigue. 

Head  injuries  should,  whenever  possible,  be  transported  directly  from 
the  battlefield  to  the  evacuation  hospital,  because — 

(a)  Once  operated  upon  they  should  not  be  subjected  to  further 
transportation  until  they  are  convalescent. 

(6)  Because  field  ambulances  and  field  hospitals  are  within  range  of 
artillery  fire  and  the  noise  and  concussion  are  very  detrimental  to  such 
cases. 

If  primarily  evacuated  to  a  field  ambulance  or  field  hospital,  the 
wound  should  be  prepared  surgically  (shaving,  scrubbing,  trimming, 
and  dressing)  before  further  evacuation  to  the  rear. 

Radiography  is  of  inestimable  value,  but  a  temporary  break-do\Mi  of 
the  apparatus  should  not  deter  the  surgeon  from  immediate  exploration. 

French  surgeons  strongly  advocate  tincture  of  iodine  and  ether  in  the 
sm-gical  pre])aration  of  the  case. 

Head  injuries  should  reach  the  operative  table  from  two  to  six  hours 
after  being  injured. 

General  Treatment  of  Cranial  Injuries.  1.  Whenever  available,  the 
skiagraph  should  be  used  in  order  to  determine  the  type  of  fracture  and 
the  presence  or  absence  of  missiles. 

2.  Thorough  preparation  of  the  surrounding  area,  carefully  protecting 
the  wound  from  further  contamination. 

3.  Removal  of  all  de\italized  and  lacerated  soft  tissues. 

4.  Removal  of  all  small,  or  sharp-pointed,  fragments  of  bone,  and 
preser\ation  of  large  fragments. 

5.  If  the  dura  is  intact  and  no  focal  symptoms  have  develoix'd,  leave 
it  alone  and  reclose  the  wound  after  replacing  all  large  bone  fragments. 

6.  If  the  dura  is  torn  and  the  skiagram  reveals  the  presence  of  spicules 
of  bone  or  of  one  or  more  missiles,  gentle  exploration  of  the  lacerated 
brain  tract  with  the  glo\ed  finger  and  removal  of  the  foreign  bodies 
cannot  further  traumatize  the  tissues. 

^  Bull,  et  m6m.  Soc.  de  chir.  de  Paris,  1916,  xlii,  1475. 


20       SURGERY  OF  THE  HEAD,   NECK  AND  BREAST 

7.  The  giant  magnet  is  often  useful  in  the  removal  of  metal  fragments 
(except  co])per).  Unless  the  exact  angle  of  penetration  of  the  missile  is 
recognized  and  the  magnet  is  so  manipulated  as  to  draw  the  missile  out 
along  this  same  angle,  considerable  additional  trauma  to  brain  tissue 
may  ensue.  The  weight  and  bulk  of  the  magnet  also  make  it  difficult 
to  keep  in  the  zone  of  the  advance. 

8.  Severe  hemorrhage  or  persistent  oozing  from  one  of  the  main 
branches  of  the  middle  meningeal  hemorrhage  will  require  double 
ligating  with  fine  catgut.  Persistent  oozing  from  the  pia  or  arachnoid 
is  readily  controlled  by  applying  small  pieces  of  muscle  tissue. 

9.  Dural  defects  should  be  closed  by  pieces  of  fascia  or  dental  rubber. 

10.  Intradural  drainage  should  not  be  resorted  to. 

11.  Wherever  possible  the  wound  should  be  sutured,  leaving  a  small 
drain  extending  to  the  meninges. 

12.  The  dressings  should  only  be  changed  when  they  are  saturated  or 
the  secretions  have  dried  up,  making  the  dressing  imcomfortable. 

Indications  for  Trephining.  1,  No  obvious  signs  of  depressed  fracture 
but:  (a)  Entrance  and  exit  wounds  are  far  distant  from  one  another.  (6) 
Patient  unconscious  at  the  time  he  received  his  injury,  (c)  Persistent 
headaches  or  giddiness,  (d)  P>acture  of  outer  table  without  depression 
of  same. 

2.  Depressed  fractures  without  injury  to  the  dura. 

3.  Fractures  with  injury  to  the  dura. 

4.  Fractures  with  injury  to  the  dura  and  presence  of  a  foreign  body. 
Should  Bony  Fr.\gments  be  Replaced?    Small,  sharp,  irregular 

fragments  should  never  be  replaced,  as  they  tend  to  shift  about  and 
traimiatizc  the  dura.  Large,  depressed,  fairly  even  fragments  should 
ha\e  their  sharp  edges  trimmed  off  and  may  then  be  sterilized  by  boiling 
(or  immersion  in  ether)  before  being  replaced. 

If  a  trephme  has  not  been  used,  punch  a  circular  opening  through  the 
most  dependent  portion  of  the  fragment  for  drainage.  The  skin  flap 
will  keep  the  bone  in  its  proper  position.  The  advantages  of  replacing 
such  pieces  of  bone  ar?: 

1.  Prevention  of  hernia  cerebri. 

2.  Scatl'olding  o\er  which  bony  or  fibrous  cells  proliferate. 
Should  the  Intact  Dura  be  Inclsed?     (a)  Never  if  normal  colored 

and  ])ulsatiMg  normally. 

(h)  Invariably,  if  the  surface  of  the  dura  is  decidedly  cloudy  or 
blackened,  tense,  and  non-pulsating,  or  it  j)resents  a  circuniscrihed  loss 
of  eiastirit}-  (unef|ual  tension).  One  will  in\  ariably  find  a  hematoma  or  a 
contused  brain  area,  or  both,  in  such  cases. 

Should  a  Tohx  Duual  Opening  re  Enlarged?  Yes,  invariably. 
Enlarge  the  cranial  oi)ening  if  necessary  in  order  to  expose  normal  dura. 
Make  n  s<Miiilun;ir  incision  tlirough  dura  beyond  the  traumatized  area; 
remove  all  lacerated  dura.  After  cunii)leting  the  operation  cover  the 
dural  defect  i)y  means  of  (a)  fascia  lata  (best);  (h)  dental  rubber. 

l{emember  that  a  piece  of  fascia  as  large  as  the  palm  of  the  hand  will 
contract  do^^^l  to  one-half  or  even  one-third  of  its  normal  size.  It  should 
either  be  tucked  in  unch-r  the  bone  or  lightly  iuichnrcd  to  the  dura  with 
very  line  interrupted  catgut  sutures. 
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Dental  rubber  makes  an  excellent  non-irritatiji^^  protectixe  membrane; 
it  has  also  been  used  to  cover  peritoneal  defects  ami  contused  arterial 
or  Acnoiis  Avails  (ATatas). 

What  are  the  Best  Methods  kou  Conthollinc;  Intracranial 
Hemorrhage?  (a)  Pieces  of  muscle  (auto^^enous)  applied  directly  to 
the  bleeding  surface  Avithout  making  undue  pressure. 

(b)  Coagulen  Kocher-Fonio  5  per  cent,  solution  in  sterile  Avater, 
boiled  not  to  exceed  five  minutes  and  freshly  prepared. 

IlAAaNG  Enlarged  the  Dural  Wotxd.  What  Further  Steps  are 
Necessary?     (a)  Removal  of  blood  clots. 

(b)  Trinmiing  of  lacerated  brain  tissue. 

(c)  RemoA'al  of  bone  spicuhie,  pieces  of  cloth,  dirt,  etc. 

(d)  Search  for,  and  removal  of,  metallic  foreign  bodies  A\^hich  have 
been  previously  localized  by  the  .r-rays. 

Immediate  Removal  of  Foreign  Bodies  is  Justified  Because: 

(a)  Track  through  brain  tissue  is  already  present. 
(6)  No  further  injury  to  brain  tissue  need  be  made, 

(c)  If  A\-ound  is  large,  sepsis  is  already  present. 

(d)  Abscess  has  not  formed. 

Secondary  (Late)  Remoa'al  of  a  Foreign  Body  Presents  the 
Following  Disadvantages:     (a)    Exploring  through  scar  tissue. 

(b)  Additional  laceration  of  brain  tissue. 

(c)  Often  ha\'e  to  operate  in  an  infected  area  (abscess,  etc.),  AAith 
danger  of  dissemination  of  the  infection. 

((/)  The  presence  of  a  metallic  body  AA'ithin  the  cranial  caA'ity  is  a 
constant  menace  to  the  patient. 

Technic  of  Removal,  (a)  Use  all  proper  means  of  localizing  the  foreign 
body  by  means  of  the  a--rays.  Of  special  importance  is  an  exact  estima- 
tion of  the  depth  of  the  object  from  the  surface. 

(b)  Gently  explore  the  sinus  leading  to  the  object  Avith  the  index  finger 
of  left  hand;  locate  the  object  Avith  tip  of  finger. 

(c)  Pass  a  small  spoon  (gall-stone  scoop)  alongside  finger  and  engage 
foreign  body  in  the  scoop. 

(d)  WithdraAv  finger  and  scoop  simultaneously,  with  the  foreign  body 
betAveen  the  tAAO.    This  minimizes  traumatism  of  brain  tissue. 

(e)  Should  the  metallic  body  be  embedded  in  bone,  gently  push  aside 
brain  tissue  by  means  of  tAAo  or  three  groove  directors,  thus  enlarging 
the  sinus.  Introduce  straight  or  cuTA'cd  forceps  and  endeavor  to  loosen 
the  object.  If  successful,  AvithdraAv  forceps  and  proceed  as  in  (c)  and 
(d)  If  not  successful,  a  small  chisel  and  hammer  may  be  necessary  in 
order  to  free  the  object. 

Should  Intracerebral  Drainage  be  Used?  No.  It  is  dangerous 
and  alAA'ays  irritating.  Extradural  A\icks  may  sometimes  be  used. 
Drainage  from  skin  to  trephine  opening  is  commonly  used  and  main- 
tained until  all  danger  of  sepsis  is  past.  Drains  should  only  be  changed 
on  definite  clinical  indications.  Extradural  A\icks  should  be  renewed 
every  second  or  third  day. 

Late  Complications  in  Head  Injuries  Usually  Caused  By:  (a) 
Latest  activation  of  an  encysted  abscess. 
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(b)  Exuberant  bony  callus  causinjr  psessure  s^Tuptoms. 

(c)  Meningeal  adhesions  or  sear  tissue  within  brain  substance,  i)ro- 
(lucing  circulatory  disturbances. 

The  manifestations  are  innumerable,  and  the  treatment  pertains 
entirely  to  the  base  hospitals.  The  French  Army  surgeons  recommend 
that  a  trephined  soldier  should  never  be  sent  back  to  the  firing  line. 

At  the  Congress  of  Italian  Surgeons,  Bologna,  March,  11)17,  Ales- 
sandri^  ad\i.sed  early  exploration  in  tangential  wounds  in  which  the 
missile  does  not  lodge  in  the  tissues,  in  more  or  less  superficial  lesions, 
when  the  missile  has  traversed  the  cranial  cavity  entering  at  one  side  and 
finding  its  exit  on  the  other,  and  in  penetrating  wounds  in  which  the 
bullet  lodges  deeply,  with  removal  of  the  latter  whene\er  this  is  possible. 
The  radiograph  is  generally  acknowledged  an  indispensable  adjunct  in 
exploration  and  in  the  removal  of  foreign  bodies. 

Because  it  represents  a  line  of  Italian  thought  up  to  Augu.st  of  this 
year,  the  conclusions  to  which  ]\Iaccabruni^  has  arrived,  are  interesting 
\Ve  note  that  he  reconnncnds  early  operation,  the  rc^moval  of  deep 
foreign  bodies,  only  partial  closure  of  the  wound,  and  tamjwnage  or 
suture  for  hemorrhage  from  the  sinuses.    The  conclusions  follow: 

1.  Systematic  intervention  in  all  penetrating  wounds  is  necessary; 
only  a  very  few  cases  make  an  exception  to  this  rule. 

2.  The  operations  should  be  performed  inmiediatel\'.  The  sooner  the 
intervention,  the  better  the  probability'  of  good  results. 

?}.  It  is  advisable  to  examine  the  nervous  system  in  every  case,  avoid- 
ing tiring  the  patient. 

4.  The  radiological  examination  should  in  almo.st  all  cases  precede 
the  oj)cration  to  obtain  as  exact  a  location  as  possible  of  the  intracerebral 
projectile. 

5.  'J'he  osseous  defect  should  be  reduced  to  a  niinhiunn;  it  should  be  a 
few  millimeters  larger  than  the  meningeal  lesion. 

6.  All  bony  fragments  projected  into  the  brain  should  be  extracted; 
the  epidural  space  should  also  be  carefully  explored. 

7.  I)eei)-lying  jirojectiles  should  be  early  extracted  whenever  their 
removal  is  possible  without  producing  greater  damage. 

8.  In  cases  of  \ast  W(junds,  with  tearing  of  brain  substance,  diainage 
with  gauze  is  extremely  useful. 

•1.  Ill  all  cases  in  which  the  wound  is  probably  infected,  /.  c,  in  tlu- 
great  majority  of  cases,  the  suture  of  the  skin  of  the  scalp  should  not  be 
c(»nipl(t*'Iy  carried   out. 

HI.  Tin-  suture  of  the  dura  mater  sliould  be  reduced  to  a  iiii]iiinuni. 

11.  In  lesions  of  the  large  sinuses,  Avhen  hemorrhage  cannot  be  stopi)ed 
with  simply  tam])oning,  it  is  best  to  use  a  suture,  limiting  the  use  of 
forcipressure  to  cases  of  extreme  gravity  and  urgency'. 

12.  Bandaging  sh<»uld  be  renewed  as  rarely  as  ])ossil)le. 

]'A.  The  rules  of  the  most  scrupulous  asei)sis  shouM  be  followed  in 
bandaging  as  well  as  in  the  operation. 

"Gazz.  d.  osp.,  1917,  xxxviii,  'J'.Xi;  II  Policlinico,  1917,  sez.  frat.,  xxiv,  797. 
*  Pensicro  Mcdiro  Milano,  1917. 
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14.  The  small  cerebral  hernias  are  reduced  with  compressive  treat- 
ment; in  large  hernia  all  attempts  at  reduction  should  l)e  omitted. 

15.  If  the  existence  of  a  cerebral  abscess  has  been  diagnosed,  it  should 
at  once  be  opened  and  drained. 

1().  The  nursing  of  the  patients  should  be  most  careful. 

17.  The  patients  should  not  be  removed  until  a  complete  surgical  cure. 

18.  The  greater  part  of  the  deaths  Avas  due  to  the  lesion  itself;  less 
frequently  to  meningo-encei)lialitis,  suppurating  cerebral  hernia,  and 
cerebral  abscess. 

Cases  of  opening  of  a  ventricle,  of  hydrorrhea,  ependymitis,  and  con- 
secutiA'e  encephalitis  were  almost  always  fatal. 

Of  44  cases  operated  uj)on,  16  died.  All  cases  of  death  belong  to 
penetrating  wounds  with  lesion  of  the  dura  mater  and  protrusion  of 
cerebral  substance.  No  case  of  penetrating  wound  of  the  head  without 
infection  of  the  meninges  died. 

In  contrast  to  this  almost  general  inclination  of  French  and  Italian 
surgeons  to  early  operation,  Sargent  and  Holmes'*  call  attention  to  two 
factors  that  interfere  with  the  apparent  adA'antage  of  immediate  opera- 
tion— they  are  the  ease  with  which  the  subarachnoid  space  can  be 
infected  and  the  tentlency  to  hernia.  Delayed  operation  permits  the 
formation  of  adliesions  between  the  edges  of  the  dural  wound  and  the 
pia-arachnoid,  and  thus,  by  walling  oflt'  the  subarachnoid  space,  reduces 
the  danger  of  infection.  Furthermore,  during  the  early  stage  there  is  a 
traumatic  edema  of  the  brain  which  of  itself  increases  intracranial 
tension;  if  this  is  further  increased  by  manipulation  or  by  meningeal 
infection,  hernia  is  more  likely  to  result.  While  not  overlooking  the 
risk  of  infective  encephalitis  and  its  possible  extension  to  the  ventricle 
as  the  result  of  allowing  fragments  of  bone  to  remain  in  the  wound,  they 
believe  experience  shows  the  greater  risk,  nevertheless,  to  be  attendant 
upon  early  interference. 

In  fact,  immediate  operati\e  interference  in  the  British  lines  seems 
to  be  tabooed.  Near  the  front  there  is  not  the  time  for  a  careful  neuro- 
logical and  .r-ray  examination,  and  what  is  of  very  great  importance, 
early  evacuation  of  these  cases  after  operation  often  spells  disaster. 
Contrary  to  expectations,  immediate  surgical  intervention  for  the  relief 
of  cerebral  symptoms,  either  focal  or  general,  is  seldom  called  for.  The 
only  attention  that  the  wound  may  require  at  the  front  is  directed 
toward  the  pre\'ention  of  infection. 

According  to  Bowlby  and  Wallace,*  it  was  observed  at  the  base 
hospital  that  those  who,  on  arri\al,  had  not  been  operated  upon,  did 
better  than  those  who  were  operated  upon  at  the  front.  Many  of  the 
septic  complications  seen  at  the  base  were  attributed  to  unproper 
management  of  the  case  at  the  front.  The  two  principal  reasons  for  the 
unsatisfactory  condition  of  patients  arriving  at  the  base,  therefore,  were 
too  early  evacuation  after  operation  at  the  front,  and  the  lack  of  either 
skill  or  judgment  in  the  surgical  management  of  the  case.  To  meet  the 
exigencies  of  military  emergency,  it  was  decided  that  in  time  of  pressure 

*  British  Journal  of  Surgery,  1916,  ii,  474.  ^  ibj^.,  June  2,  1917. 
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the  ^\•ound  should  be  cleaned  and  the  patient  sent  to  the  base  as  soon  as 
possible.  If  the  patient  was  oixrated  upon,  he  is  retained  at  the  Casualty 
Clearing  Station  for  a  wc^ek  or  ten  da>'s.  A  further  de\elopnient  in  the 
solution  of  the  problem  by  the  British  was  the  establishment  of  special 
hospitals  for  head  cases.  The  advantages  of  these  seemed  obvious: 
Tiierc  was  in  the  first  place  not  the  necessity  for  hurried  evacuation,  as 
from  the  Casualty  Clearing  Station,  and  at  the  special  hospital  the  stafT 
and  equipment  were  especially  chosen  for  dealing  with  neurological 
cases.  If  at  the  Clearing  Station  the  pulse  is  slow,  the  patient  is  sent 
to  the  base;  if  the  pulse  is  rapid,  the  patient  is  put  to  bed  and  not  sent 
to  the  base  until  he  improves. 

Ilaxing  determined  the  first  question,  that  is,  the  time  and  i)lace  for 
operation,  the  next  question  naturally  was  as  to  the  limitations  and 
general  scope  of  the  operation.  This  question  may  be  said  to  include, 
among  others,  the  toilet  and  care  of  the  wound,  t\w  remo\al  of  foreign 
bodies,  the  closure  of  the  wound  with  or  without  drainage.  For  prac- 
tical purposes  the  cases,  according  to  Sargent,  may  be  divided  into  two 
groups,  according  to  whether  the  dura  has,  or  has  not,  been  pene- 
trated. The  technic  for  the  non-penetrating  cases  is  simple  and  the 
mortality  low,  pro\iding  the  surgeon  respects  the  integrity  of  the  dura. 
It  comprises  the  excision  of  the  margins  of  the  wound,  the  removal,  when 
necessary,  of  bone  fragments  and  the  partial,  or  complete,  closure  of 
the  wound.  For  the  penetrating  wound,  Sargent  says  the  following  plan 
is  now  generally  accepted:  The  wound  is  cleansed  and  dressed  as  soon 
as  possible,  and  the  patient  transported  to  the  base  hospital  for  futher 
obsiTvation.  In  those  cases  in  which  the  longitudinal  sinus  has  been 
nijured,  where  the  bullet  has  passed  directly  through  the  head,  or  the 
missile  lies  deeply  imbedded  in  the  brain  substance,  operation  is  usually 
contra-indicated. 

Th3  instances  of  severe  intracranial  hemorrhage  not  rapidly  fatal  are 
few  ,  Mild  even  among  those  there  are  a  certain  number  that  are  not  likely 
to  be  saved  by  ojxTation.  The  recognition  of  an  intracranial  hemorrhage 
sufliciently  large  to  warrant  operative  undertaking  for  its  relief,  is 
usually  not  difficult,  .so  that  there  are  few  indications  for  the  so-called 
e.\])loratory  operation. 

At  the  .same  time  that  the  best  type  of  operation,  as  regards  the  scalp 
and  bony  defect  was  being  evolved,  iii.niy  other  points  were  in  the 
j)r(jcess  of  si'ttlement. 

The  following  is  a  summary  on  the  management  of  three  cases  by 
Howlby  and  Wallace:* 

1.  Excision  of  the  wound  was  soon  decided  uj)on. 

2.  There  was  at  first  considerable  discussion  as  to  how  far  the  brain 
should  be  explored  for  bone  fragments  on  the  one  hand  and  the  projectile 
on  the  other.  Fxcrvone  was  agreed  that  an  .r-ray  ])i(ture  had  become 
a  necessity,  and  tlic  opinion  was  gradually  formed  that  a  limited  and 
intellig«'nt  .s<'arch  for  bony  fragments  and  other  foreign  bodies  was 
l)enefieial,  l)Ut  that  attempts  to  reach  a  missile  which  was  deejjly  im- 

*  Hritish  .Iimrn.il  of  Siirncrj',  .lune  2,  I'.UT,  p.  71'J. 
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bedded  in  tlie  brain  was  not  justifiable.  Results  seem  to  have  proved  the 
eorrectness  of  this  hue  of  tn^atment,  for  fragments  of  shell  are  reported 
to  have  eaused  little  trouble  i^-oxided  their  weij^ht  was  not  enough  to 
cause  pressure  on  the  surrounding  brain  during  movements  of  the 
patient. 

3.  The  fact  that  many  patients  with  head  wounds  suffered  from 
septic  complications,  and  the  general  demand  for  the  drainage  of  all 
wounds,  Jed  at  first  to  the  emplo\Tnent  of  drainage  in  most  cases  of 
cranial  surgery,  not  only  of  the  scalp  but  of  the  brain  also.  The  results 
of  drainage  of  the  brain  were  not  satisfactory,  and  gradually  it  was 
abandoned,  at  any  rate  as  a  primary  measure.  The  introduction  of 
tubes  was  first  omitted,  and  subsequently  systematic  attempts  were 
made  to  cover  in  the  exposed  brain,  the  scalp  being  brought  together 
over  the  defect  in  the  bone  and  dura,  either  by  simple  suture,  pericranial 
flaps,  or  relieving  incisions  formed  by  undercutting  the  scalp.  A  drain 
introduced  under  the  scalp  is  still  generally  employed.  This  covering 
up  of  the  brain  seems  to  have  been  a  decided  success,  and,  although 
septic  complications  are  still  too  often  met  with,  they  are  less  frequent 
than  in  former  times.  There  has  consequently  been  a  great  decrease  in 
the  number  of  cases  of  hernia  cerebri. 

4.  There  is  still  some  difi'erence  of  opinion  as  to  whether  small  cranial 
depressions  and  linear  fractures  with  slight  inequality  of  surface,  uncom- 
plicated by  symptoms,  should  be  operated  on  in  the  first  instance. 

5.  ]\Iost  surgeons  have  accepted  the  reconmiendation  of  Sargent  and 
Gordon  Holmes  that  depressed  fractures  over  the  longitudinal  sinuses 
should  be  let  alone  in  the  first  instance. 

6.  Most  operators  are  of  the  opinion  that  the  dura  mater  should  not 
be  opened  if  found  intact.  The  recognition  that  true  compression  of  the 
brain  is  seldom  seen  has  helped  the  formation  of  this  opinion. 

7.  A  general  anesthetic  may,  with  advantage,  be  replaced  by  the  local 
use  of  novocaine  and  adrenalin.  If  this  method  is  adopted,  the  patient 
is  given  either  hyoscine  and  morphine,  or  omnopon  and  scopolamine  an 
hour  before  the  operation. 

Thus,  by  careful  individual  obser^'ation,  and  by  the  comparison  of 
results,  a  method  of  treatment  has  been evohed  which  is  applicable  to  all 
cranial  wounds,  and  capable  of  modification  in  individual  cases.  It  may 
be  summarized  as  follows: 

A  primary  cleansing  of  the  wound.  The  transmission  of  the  patient 
as  soon  as  possible  to  the  hospital  where  he  will  convalesce.  The  taking 
of  .r-ray  pictures.  The  excision  of  the  scalp  and  bone  wound.  A  limited 
and  careful  remo\al  of  foreign  bodies.  The  covering  of  the  exposed 
brain.  The  closm'c  of  the  wound,  with  superficial  draining,  and  a  pro- 
longed rest  in  bed. 

Sargent  and  Holmes^  do  not  advocate  the  removal  of  any  but  super- 
ficial foreign  bodies,  those  that  come  away  easily  with  the  removal  of 
bone  fragments,  or  such  as  later,  because  of  their  ])resenc(\  give  rise  to 
s;yinptoms.    When,  however,  removal  is  indicated,  they  treat  the  wound 

"  Loc.  cit. 
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of  extrance  along  the  same  lines  as  though  no  foreign  body  were  present. 
After  cleansing  the  scalp  and  treating  it,  as  well  as  the  wound,  Avith  a  2 
per  cent,  solution  of  iodine,  they  apply  a  tourniquet  (when  the  position 
of  the  operative  field  is  convenient)  of  rubber  tubing  around  the  head 
below  tlie  inion  and  immediately  above  the  auricles  and  the  brows  and 
secure  it  Ijy  means  of  sharp-pointed  skin  clips.  The  entire  operation  is 
conducted  under  a  rapid  stream  of  hot  normal  saline.  Great  stress  is 
laid  on  this,  as  it  serves  not  only  to  wash  away  much  softenjed  brain 
matter  and  infective  material,  but  also  keeps  the  operative  field  clear 
of  blood.  After  excising  the  bruised  and  lacerated  margins  of  the  scalp 
wound,  they  cut  a  flap  large  enough  to  expose  an  area  of  bone  well  around 
the  limits  of  the  bony  opening  that  is  to  be  made.  The  opening  is  then 
enlarged  to  expose  the  dura  for  at  least  one-half  inch  around  the  dural 
wound.  They  find  it  safest  to  Avork  from  a  trephine  hole  alongside  the 
bony  opening  rather  than  through  the  enlarged  existing  opening.  After 
picking  out  any  loose  fragments  of  bone,  the  finger  is  gently  inserted 
through  the  dural  wound,  and  any  bone  fragments  encountered  in  the 
softened  and  disintegrated  bone  tissue  are  removed  with  dissecting 
forceps.  The  dm-al  opening  should  not  be  enlarged  as  it  is  usually 
large  enough  to  permit  the  necessary  manipulations. 

Drainage  is  now  established  by  means  of  a  cylinder  of  perforated  metal 
(zinc,  ahunimun  or  copi)er).  The  tul)e  is  three-fourths  of  an  inch  in 
diameter  and  about  one  and  three-fourths  inches  in  length,  and  is  care- 
fully inserted  into  the  tract,  'llie  flap  is  then  replaced  anrl  sutured,  and 
a  small  drain  of  rolled  rubber  sheeting  inserted  between  two  stitches 
at  each  lower  angle.  Any  brain  matter  that  may  have  oozed  into  the 
tube  is  carefully  removed  by  means  of  a  small  curette  still  under  the 
saline  stream.  The  tube  is  then  dried  out  with  gauze  and  filled  with 
glycerin,  and  a  gauze  wick,  saturated  with  glycerin,  is  placed  around 
the  tube,  and  a  large  dressing  of  gauze  and  wool  ai)plied.  Glycerin  is 
used  because  of  its  hypertonic  action,  its  inhibitorx-  action  on  the  growih 
of  i)yogcnic  cocci  and  its  ennilsifying  effect  in  facilitating  the  escai)e  of 
disintegrated  brain  substance.  Lumbar  puncture  is  useful  in  counter- 
acting any  increased  intracranial  ])ressure  and  may  be  repeated  as  often 
as  it  seems  indicated.  The  wound  is  dressed  daily,  the  contents  of  the 
tube  being  removed  ;ind  the  tube  again  filled  with  glycerin.  It  is 
allowed  to  remain  in  for  a  week,  but  should  be  rotated  at  each  dressing 
in  order  to  avoid  its  becoming  fixed  by  graiuilations  or  brain  matter  that 
may  exude  through  the  perforations. 

VVhen  drainage  is  indicated,  Malan'  emjjloys  capillary  drainage  by 
means  of  sterilized  silk  thread.  arrang<'d  in  spirals  and  put  up  in  glass 
tubes.  The  number  of  threads  (as  many  as  10  to  12)  varies  according 
to  the  size  of  the  wound.  The  silk  threads  it  is  claimed  act  as  a  siphon. 
A  siniiliir  iiH-tliod  is  (Icscribcd  by  \crlet,'^  who  used  horse  hair. 

'i'hr  Italians  have  abandoned,  to  a  large  extent,  drainage,  and  sub- 
stituted complete  and  even  hermetic  closure  of  the  wound.  Even  in 
grave  ca.ses  this  method  has  been  f<»llowed  by  unexix-cted  imj^rovement. 

» Gior.  d.  r.  Accad.  di  med,  di  Torino,  1917,  Ixxx,  194. 
»  Presse  md-d.,  1916,  xxiv,  59. 
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While  appreciating  the  (nsadvantage  of  closing  a  possibly  infected  wound, 
Bastianelli'"  claims  that,  with  certain  limitations,  the  wider  the  lesion 
the  <i:reat(M-  the  necessity  for  complete  closure  of  the  wound  for  the  very 
purpose  of  a\oiding  infection,  and  more  especially  hernia  with  its 
inherent  tendency  to  infection.  The  closing  of  the  wound  requires 
scrui)ulous  i)reparation  of  the  skin  with  tincture  of  iodine  or  iodated 
benzine,  and  the  wound  itself  should  be  treated  with  Gianetto's  and 
Dakin's  solution.  With  the  ])atient  under  anesthesia,  the  margins  of  the 
wound,  including  all  contused  and  lacerated  tissue,  are  (>xcised,  and  the 
wound  enlarged,  usually  without  a  flap.  Fragments  of  bullets  and  bone 
splinters  are  removed,  exposing  |  to  1  cm.  around  the  margin  of  the 
dural  lesion.  With  the  radiograph  as  a  guide,  fragments  easily  accessible, 
even  those  beneath  the  cortex,  are  removed  and  hemorrhage  controlled 
by  compression  or  irrigation  with  hot  physiological  salt  solution  for 
about  ten  minutes,  the  application  of  muscle  or  fascia  lata  grafts  rarely 
being  required.  Tlie  entire  wound  is  closed  with  deep  and  superficial 
sutures,  and  only  when  hemorrhage  is  not  controlled  is  drainage  em- 
ployed. Infected  wounds  should  be  first  sterilized  by  the  Carrel  method 
and  then  closed. 

Collica,'^  on  the  other  hand,  advocates  the  open  treatment  of  head 
wounds  on  the  gi-ound  that  it  takes  a  long  time  to  eliminate  the  products 
of  necrosis  and  is  sometimes  difficult  at  first  to  distinguish  necrotic  tissue 
from  that  which  may  survive.  Of  19  cases  thus  treated,  4  died.  The 
deaths  were  due,  not  to  postoperative  sepsis,  but  to  preexisting  infection. 
Bonomo^-  also  prefers  open  treatment,  especially  when  the  tract  of  the 
bullet  is  long  and  bone  particles  have  been  disseminated  along  its  tract- 

Contrary  to  the  experience  of  other  surgeons,  lumbar  puncture  is  not 
looked  upon  with  favor  by  the  French,  except  perhaps  in  the  presence  of 
serious  intracranial  lesions.  The  only  successful  cases  reported  at  the 
Paris  meeting  were  those  of  Picque.  In  one  case  of  meningitis  which 
de^•eloped  on  the  fifteenth  day  after  a  gunshot  wound,  Avith  destruction 
of  a  large  part  of  the  left  frontal  lobe,  lumbar  puncture  was  repeated  ten 
times,  accompanied  by  an  injection  of  electrargol,  with  complete 
recovery.  A  similar  result  was  obtained  in  a  case  of  meningitis  following 
a  tangential  A\ound  in  the  temporomastoid  region. 

Lerda^^  considers  lumbar  ])uncture  an  effective  postoperatiA'e  measure, 
where,  after  a  few  days  of  apparently  favorable  progress,  s>in])toms  of 
hernia  and  cerebritis  develop.  Since  obser\ing  the  beneficial  effects  of 
lumbar  puncture  in  a  case  of  hernia,  he  has  entirely  abandoned  intra- 
cerebral drainage,  using  merely  wet  dressings  and  repeating  lumbar 
puncture  as  often  as  indicated  by  increase  of  the  hernia.  He  repeats  it 
as  often  as  ten  to  fifteen  times  on  alternate  days,  sometimes  daily, 
withdrawing  as  much  as  10  to  40  c.c.  with  excellent  results.  Lumbar 
puncture  is  indicated  further  when,  after  operation,  there  is  reason  to 
suspect  that  the  infection  may  involve  the  ventricles,  or  where,  sooner 
or  later,  symptoms  of  increased  intracranial  pressure  interfere  with 

'« II  Policlinico,  sez.  prat.,  1917,  .Kxiv,  827.  "  II  Policliiiico,  xxiv,  828. 

12  Loc.  cit.  13  Gazz.  d.  osp.,  1917,  xxxviii,  643. 
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spontaneous  drainage.  The  results  vary  according  to  the  freedom  of 
communication  of  the  ventricles  with  the  subarachnoid  space.  The 
rapid  w  ithdrawal  of  spinal  fluid  in  large  quantities  is,  of  course,  contra- 
indicated  in  recent  injuries  where  involvement  of  the  ventricles  is  sus- 
pected by  the  presence  of  bloody  fluid.  Repeated  withdrawal  of  small 
quantities  in  such  cases  avoids  the  danger  of  continued  bleeding.  Lumbar 
puncture  is  contra-indicated  also  where  there  are  signs  of  abscess  forma- 
tion. Sargent  and  Holmes^*  regard  lumbar  ])uncture  as  one  of  the  most 
valuable  aids  in  the  treatment  of  gunshot  wounds  of  the  head.  With 
proper  care,  it  is  useful  in  reducing  intracranial  pressure  during  the 
stage  of  cerebral  edema  and  in  controlling  the  tendency  to  postoperative 
hernia. 

Hosemann's  experienced^  is  significant  because  he  was  stationed  at  a 
dressing  station  and  had  an  opportunity  to  study  his  cases  carefully. 
The  scalp  was  shaved  about  the  wound  and  the  latter  enlarged  if  neces- 
sary. In  24  out  of  79  cases  the  exploration  proved  the  necessity  for 
operation.  There  was  only  1  case  of  meningitis,  1  case  of  abscess  and 
but  9  deaths.  Mueller^^  exposed  every  cranial  injury,  and  to  this  attrii)- 
uted  his  low  mortality,  which  in  "intradural"  wounds  was 2.63  per  cent, 
and  in  "brain"  wounds  39.19  per  cent.  These  figures  are  based  on  132 
operations,  of  which  00.5  per  cent,  were  operated  upon  in  the  first  week 
and  29  per  cent,  in  the  second  week.  The  fatal  cases  might  be  divided 
into  two  groups:  Those  of  a  fulminating  character,  where  the  intra- 
cranial tension  was  extreme,  and  those  in  which  there  were  signs  of 
meningitis  or  encephalitis. 

The  opportunity  to  follow  the  development  of  German  lines  of  thought 
in  connection  with  the  subject  of  gunshot  wounds  of  the  head  is  neces- 
sarily limited.  I  will  refer  to  a  report  of  von  Eiselsberg  to  the  German 
Surgical  Congress  in  1916,  in  which  he  said  that  the  treatment  of  head 
cases  did  not  belong  in  most  instances  to  the  surgeon  at  the  front  for 
reasons  that  we  have  already  emphasized;  he  practised  at  that  time 
universal  drainage,  approved  the  general  principle  that  all  foreign  l)odies 
should  be  removed  because  they  are  potential  sources  of  abscess  forma- 
tion, and  offered  the  following  conclusions: 

1.  The  most  important  and  most  dangerous  complications  of  gun- 
shot of  the  skull  are,  after  the  primary  disturbances,  the  inflammatory 
processes  of  the  l)rain  and  its  meninges.  Brain  abscesses  are  always 
to  be  operated.  In  brain  softening  and  meningitis,  an  operative  attack 
is  almost  hopeless,  and  the  same  holds  true  for  prolapse,  except  those 
caused  by  abscess. 

2.  All  tangential  gunshots,  which  show  general  clinical  symptoms  or 
local  symi)t()ms,  or  show  no  tendency  toward  improvement,  are,  especi- 
ally if  the  .r-ray  shows  positive  findings,  to  be  operated. 

3.  Through-and-through  gimshots  in  certain  cases  are  better  not 
operated.  If  operated,  the  attack  should  only  be  made  in  the  attemj)t 
to  prevent  progressive  inflammation  and  infection. 

"  British  Journal  of  Surnory,  lOHi,  ii,  47 1. 

'*  Dnitsrh.  mnd.  Wrhnsclir.,  xli,  (>07. 

'*  licitr.  z.  klin.  ("hir.,  I'llti,  c,  Kricgschir.  Jleft.,  I'.i. 
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4.  Projectiles  lying  superficially  should  be  removed.  The  deep-lying 
one  should  be  operated  if  the  patient  develops  symptoms.  The  .x-rays 
are  an  in\aluable  help.  When  the  projectiles  heal  in  the  depths  without 
symptoms,  then  one  must  determine  according  to  their  location  whether 
or  not  operation  is  to  be  done. 

5.  Epilepsy,  which  occurs  in  connection  with  a  defect  in  the  skull, 
should  first  be  handled  by  internal  medicaments,  and  only  when  this  is 
without  result,  and  at  a  later  time,  can  they  be  operated.  At  later 
operation,  through  interposition  of  fat  or  celluloid  plates,  one  can 
attempt  to  cure  the  epilepsy. 

0.  With  the  attempts  at  repair  of  skull  defects,  one  should  wait  at 
least  half  a  year  after  the  subsidence  of  inflammatory  symptoms. 

7.  All  patients  with  gunshots  of  the  skull  should  be  under  careful 
observation  for  a  long  time  after  complete  wound  healing,  and,  whenever 
possible,  they  should  not  be  discharged,  but  kept  in  military  hospitals, 
in  order  that  they  may  be  protected  should  the  development  of  late 
abscesses  and  epilepsy  occur. 

8.  Patients  with  gunshot  injuries  of  the  skull,  in  which  the  brain  has 
been  injured,  should  almost  without  exception  be  eventually  discharged, 
unfit  for  service. 

The  only  available  contributions  for  1917  germane  to  this  subject,  in 
German  literature,  are  those  of  Perls  and  Joseph^''  respectively.  The 
latter  had  come  to  the  conclusion,  and  this  is  rather  a  reversal  of  German 
thought  and  practice  in  the  earlier  stages  of  the  war,  that  operations  are 
not  to  l)e  practised  at  the  front  unless  (and  these  reasons  seem  to  be 
universal)  the  opportunity  for  a  thorough  examination  is  aflforded  and 
early  evacuation  can  be  avoided.  He  makes  the  rather  significant  state- 
ment that  an  incomplete  operation  at  the  front  is  w^orse  than  no  operation 
at  all,  and  when,  because  of  the  incompleteness  of  the  first  operation,  a 
second  operation  was  required,  the  patients  usually  died  from  infection. 
Pie  does  not  approve  of  deep  drainage  into  the  brain  substance.  Perls 
dwells  particularly  upon  the  late  effects  of  trauma.  He  describes  the 
pathology  of  healed  cases  and  shows  the  probable  relationship  between 
this  and  the  development  of  epilepsy.  He  has  never  found,  although  the 
history  implied  at  the  time  of  the  accident  loss  of  substance,  a  defect  in 
l)rain  substance  beneath  the  scalp.  This  he  explains  on  the  ground  that 
the  l)rain  prolapses  into  the  space  formerly  occupied  by  the  substance 
lost.  Recovery  from  motor  or  sensory  disturbances  he  attributes  to  the 
assumption  of  additional  fimction  by  other  cells. 

Tolerance  of  Bullets.  The  presence  in  the  brain  of  large  foreign  bodies  is 
sometimes  so  well  tolerated  that  their  remo\al  need  not  be  considered. 
Marie^^  presented  the  radiographs  of  81  injuries  of  the  head  in  which  the 
bullet  in  the  brain  was  not  only  well  tolerated  but  in  about  three-fourths 
of  the  cases  the  bearer  was  not  even  aware  of  its  presence.  INIarie  there- 
fore disapproves  of  exploratory  operations  on  the  ground  that  the 
presence  of  the  missile  is  less  dangerous  than  the  operation  for  its 
removal.    That  this  tolerance  is  more  apparent  than  real  is  pointcMJ  out 

''  Beitr.  z.  klin.  C"hir.,  March,  1U17,  Bd.  vii. 

'*  Bull,  et  mem.  Soc.  de  cliir.  de  Paris,  1910,  .\lii. 


30       SURGERY  OF  THE  HEAD,  NECK  AND  BREAST 

by  ^'illallclre,"  an  opinion  shared  by  other  observers  as  well.  ^  illandre, 
in  a  series  of-  20  cases  with  "tolerated  intracranial  bodies,"  observed 
secondary  phenomena  directly  traceable  to  the  foreign  body  in  10  cases. 
The  sequelae  included  fistula  in  8  cases,  abscess  in  3,  Jacksonian  ei)ilepsy 
in  3,  heniiaiK)])sia  in  1,  and  2  deaths.  In  one  of  the  fatal  cases,  the 
abscess  developed  one  year  after  the  injury.  Mllandre  therefore  favors 
the  removal  of  these  foreign  bodies  on  account  of  their  inherent  danger 
of  carrying  a  latent  infection,  which  may  Ihire  up  only  after  a  consider- 
able y)eriod  of  api)arent  toleration. 

Technic  for  Removal  of  Bullets.  An  unusual  location  of  a  bullet  which 
had  lodged  l)et\vefn  the  atlas  and  the  base  of  the  skull,  gave  Kanavel'-" 
the  oi)portunity  to  apply  a  novel  technic  for  its  removal  through  the 
mouth.  After  waiting  eight  weeks  for  the  i)ainful  symptoms  to  subside, 
operation  was  decided  upon.  Stereoscoi^ic  pictures  located  the  bullet 
one-half  inch  to  the  right  of  the  median  line  on  the  anterior  surface  of  the 
dura  between  the  atlas  and  the  base  of  the  skull.  The  only  clear  })icture 
obtained  was  an  anteroposterior  with  the  head  thrown  back  and  the 
mouth  wide  open.  From  this  it  was  seen  that  the  bullet  could  not  be 
removed  from  a  lateral  approach  or  by  the  pharyngeal  method.  With  the 
patient  under  anesthesia  and  the  head  thrown  far  back,  rubber  tulies 
were  introduced  through  the  nostrils  and  the  two  ends  brought  out 
through  the  mouth,  so  that  the  soft  jjalate  could  i)e  held  out  of  the  way 
and  the  vault  of  the  pharynx  exposed.  An  incision  about  one-half  inch 
in  length  was  made  to  the  right  of  the  median  line  just  behind  and 
parallel  to  the  posterior  pillar  on  the  right  side  and  on  a  line  with  the 
atlas.  The  muscular  and  connective  tissues  were  sei)a rated  by  i)lunt 
dissection  down  to  the  bone  and  the  tract  of  the  l)ullet  identified,  but  the 
bullet  could  not  be  seen.  A  silver  wire  was  then  introduced  to  the  depth 
of  the  wound,  and,  with  the  ai(l  of  a  fluoroscope,  the  relation  of  the 
bullet  to  the  wire  was  seen.  Resuming  the  operation  it  was  found  that 
the  bullet  had  lodged  in  a  pocket  behind  the  U])per  ])art  of  the  atlas,  so 
that  at  times  it  lay  l)etween  the  atlas  and  the  base  of  the  skull  and  again 
in  a  i)ockct  to  the  inner  side  of  the  atlas.  Finally,  it  was  found  at  a 
dei)th  of  three  and  a  half  inches  from  the  surface  of  the  mucous  mem- 
brane, and,  after  removal,  the  wound  was  painted  with  tincture  of  iodine 
and  taini)()neil  with  gauze.  The  operation,  though  tedious,  i)resented 
no  unusual  diffieulty,  was  unattended  l)y  hemorrhage,  and  no  iini)or- 
tant  structures  were  encountered.  Aside  from  the  rather  remote  |)ossi- 
bility  of  meningitis,  the  method  would  ai)i)ear  to  l)e  useful  for  removing 
foreign  bodies  from  that  i)ortion  of  the  pharynx  in  front  of  the  first  four 
cervical  vertel)rai.  Ade(|uate  drainage  should  avoid  infection.  The  post- 
operative course  was  uneventfiil  exee|)t  for  a  rise  in  temperature  (102° 
F.)  on  the  third  <lay  and  swelling  (»f  the  nose  and  faee.  ])rol)al)ly  due 
to  traiunati>ni.  The  symptoms  subsided  jmnnptly.  The  gauze  was 
reiiioNed  ill  twenty-four  hours  and  the  patient  left  the  hospital  in  ten 
(lays,  entirely  relieved  of  ])ain. 

".lour.  <1('  im'd.  ct  dc  cliir.  i)r;it..  I'.HT,  Ixxviii,  12*.>. 
»"  Surgical  ("linic,  Chicago,  l".tl7,  i,  :3t3l. 
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The  technic  fur  flie  removal  of  an  intrahemispher'ic  foreign  body  by 
means  of  a  paramedian  exposure,  without  involving  the  brain  substance, 
is  described  by  Patel.-"^  The  radiograph,  with  })oth  anteroposterior  and 
lateral  exposures,  is  indispensable  for  localizing  the  missile  in  its  relation 
to  the  median  line  and  the  cranial  vault  on  a  horizontal  plane  ])assing 
through  the  foreign  body.  In  regard  to  its  relation  to  the  median  line, 
in  cases  of  doubt  it  is  well  to  remember  Areclin's  observation  that  the 
missile  always  lodges  on  the  same  side  as  its  point  of  entrance,  being 
arrested  by  the  first  obstacle,  in  this  case  the  falx. 

In  case  of  a  foreign  body  on  a  lower  plane,  it  is  sometimes  difficult  to 
tell  whether  the  bullet  lodged  in  the  cerebral  or  cerebellar  hemispheres. 
There  are  two  ways  of  determining  this:  (1)  By  viewing  its  location  with 
reference  to  the  line  of  the  lateral  sinus.  This  extends  from  the  external 
occipital  protuberance  to  the  upper  border  of  the  posterior  margin  of  the 
mastoid  process;  the  plane  above  this  is  cerebral  and  that  below  cere- 
bellar. (2)  The  other  is  leased  on  the  presence  of  the  tentorium  cerebelli. 
This  membrane  oft'ers  so  much  resistance  to  the  bullet  that  the  chances 
are  that  a  bullet  entering  the  brain  and  lodging  near  the  space  between 
the  cerebral  and  cerebellar  hemispheres  would  eventually  lodge  rather 
on  the  cerebral  than  on  the  cerebellar  side  of  the  tentorium. 

The  symptoms  of  intrahemispherical  foreign  bodies  present  no  special 
features.  They  rarely  reach  their  destination  without  injuring  the  brain 
substance,  and  according  to  the  region  traversed  wall  the  symptoms 
be  more  or  less  marked  and  distinguishing.  In  two  of  Patel's  cases 
there  was  a  total  crossed  hemiplegia  in  one,  but  no  cerebral  or  psychic 
symptoms  in  the  other.  The  missile  became  encysted  in  a  fibrous  wall 
and  the  cortex  thus  escaped  direct  irritation.  Noteworthy  was  the 
absence  of  the  late  effects  of  infection;  vascular  complications  are  more 
likely  to  occur,  as  in  one  case  in  which  perforation  of  the  wall  of  the 
torcular  herophili  gave  rise  to  profuse  hemorrhage. 

The  technic  of  removing  intrahemispherical  foreign  bodies  difters 
entirely  from  that  of  removing  a  bullet  within  the  hemispheres.  In  the 
first  place,  from  the  stand-point  of  localization,  the  cerebral  falx  serves 
as  a  very  convenient  and  reliable  guide,  and,  by  following  the  falx, 
injury  to  the  brain  is  avoided.  The  skull  is  opened  with  an  osteoplastic 
flap,  or  with  a  trephine,  1  or  2  centimeters  to  one  side  of  the  median 
line  to  avoid  the  superior  longitudinal  sinus,  either  at  the  ^'ertex  or  3 
centimeters  more  posteriorly.  A  crucial  incision  is  made  in  the  dura, 
and,  with  a  flat  retractor,  the  internal  surface  of  the  hemisphere  is 
exposed.  The  missile  is  then  searched  for  with  the  finger  and  removed 
with  forceps. 

Longitudinal  Sinus  Injuries.  A  definite  syndrome  has  been  attached 
by  Holmes  and  Sargent'-^  to  injuries  to  the  superior  longitudinal  sinus. 
This  comprises  spastic  paralysis  of  the  legs,  often  accompanied  by 
spastic  paresis  of  the  proximal  segment  of  the  upper  limbs.  The  superior 
longitudinal  sinus,  or  the  veins  entering  it,  are  occluded  as  a  result  of  a 

2^  Bull,  et  mem.  Soc.  de  chir  de  Paris,  1917,  xliii,  1154. 
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depressed  fracture  of  the  vertex  of  the  skull.  Operation  in  these  cases 
is  apparently  contra-indicated,  as  there  were  15  deaths  among  39 
operations  (by  the  authors  or  others) ;  on  the  other  hand,  only  1  death 
occurred  among  37  unoperated  cases.  While  some  allowance  should 
be  made  for  the  fact  that  only  the  severe  cases  were  selected  for  opera- 
tion, and  that,  among  the  fatalities,  7  presented  other  direct  injuries 
to  the  brain,  the  figures  nevertheless  indicate  the  greater  risk  of  operation. 
In  addition  to  this,  the  uncomplicated  cases  showed  a  marked  tendency 
to  spontaneous  improvement,  in  all  prol)ability  due  to  the  reestablish- 
ment  of  the  circulation  resulting  from  a  free  \-enous  anastomosis. 
Saviozzi"''^  reports  4  cases  of  involvement  of  the  longitudinal  sinus  among 
GG  patients  with  skull  or  brain  lesions.  None  of  the  former  survived 
the  operation,  2  dying  of  profuse  hemorrhage  during  the  operation,  and 
the  other  2  forty-five  hours  and  eight  days,  respectively,  after  the  opera- 
tion. The  symptoms  included  loss  of  consciousness,  with  incontinence 
of  feces  in  some  instances,  Rolandic  symptoms  (tetraparesis  and  tetra- 
si)asm),  and  in  1  case  indications  of  associated  lesions  of  both  parietal 
lobes.  Saviozzi  endeavored  to  control  the  profuse  hemorrhage  by  means 
of  ligatures  and  doubts  whether  any  better  results  would  have  obtained 
from  the  use  of  gauze  tamponage. 

Anesthesia.  I  might  insert  in  the  discussion  at  this  point  a  word 
or  two  as  to  anesthesia,  or  rather  the  choice  of  anesthetic.  In  many 
head  cases  the  profound  unconsciousness  enables  the  operation  to  be 
carried  out  without  the  aid  of  any  anesthetic,  but,  in  the  remaining, 
there  is  a  difference  of  opinion  as  to  whether  general  or  local  anesthesia 
is  i)referable.  Reviewing  tlie  various  commentaries  on  the  subject,  I 
find  a  majority  of  surgeons  prone  to  dispense  with  a  general  anesthetic 
whenever  possible,  but  this  opinion  applies  chiefly  to  the  operations 
performed  near  the  front,  where  shock  has  to  be  reckoned  with. 

There  is  nothing  in  the  operation  j^er  se  or  in  the  nature  of  a  head 
injury  that  should  constitute  a  contra-indication  to  ether  narcosis. 
There  may  be  reaf^ons  other  than  shock  which  influence  the  surgeon  in 
his  i)reference  for  local  anesthesia,  l)ut  they  are  not  api)arcnt.  As  a 
matter  of  fact,  however,  operations  upon  the  brain  rather  lend  them- 
selves to  local  anesthesia.  Having  passed  through  the  scalp  and  peri- 
cranium, the  remaining  tissues  can  be  traversed  without  the  aid  of  any 
analgesic  agency.  The  skull  itself  is  quite  insensitive,  the  dura  only 
slightly  sensitive,  and  the  i)rain  within  its  bony  encasement  has  no  need 
of  a  sensory  system  for  its  defense;  so  that  if  there  be  any  substantial 
reason  for  using  local  anesthesia,  the  operative  field  is  peculiarly  adapted 
to  it. 

Hernia  Cerebri.  To  say  that  lu-niia  is  a  conunon  complication  of 
gini>lH<t  wounds  of  the  head  hardly  gives  one  tlie  impression  of  how 
fre(iueutly  it  has  to  b(>  d<'alt  with  as  an  inunediate  emergency  and  how 
many  soldiers  arc  paroled  lionn'  with  a  hernia  of  smaller  or  larger  dimen- 
sions. Tlie  flgures  have  escai)ed  nie,  but  the  reports  of  the  British 
surgeons  as  to  the  incidence  of  hernia  cerebri  among  the  returning  troops 
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(juite  staggered  nie.  It  has  therefore  been  given  a  great  deal  of  considera- 
tion, as  to  the  method  of  prevention,  as  to  the  method  of  dealing  with 
the  hernia  as  an  acute  and  life-endangering  process,  and  from  the  stand- 
point of  its  control  in  the  postconvalescent  stage  hy  the  repair  of  the 
defect  in  the  skull. 

In  the  consideration  of  operative  measures  for  the  relief  of  hernia, 
Smith^*  calls  attention  to  the  special  tendency  of  exposed  brain  sub- 
stance to  ulcerate  and  slough  oflF.  For  this  reason  he  urges  against 
enlarging  the  diiral  opening  already  produced  by  the  wound,  and  also 
against  incising  the  intact  dura,  in  order  to  avoid  creating  conditions 
favorable  to  the  development  of  hernia.  He  also  emphasizes  the  value 
of  gravity  in  the  prevention,  as  well  as  in  the  treatment,  of  this  complica- 
tion, and,  whenever  possible,  he  has  the  patient  in  a  sitting  position 
after  operation.  Unfortunately,  this  can  be  done  in  only  a  limited 
number  of  cases.  The  free  use  of  sedatives — morphine  or  heroine — 
keeps  the  patient  quiet  and  thus  a\'oids  the  possible  bruising  of  the 
hernia.  If  protruding  to  any  extent,  it  should  be  surrounded  by  a  large 
wool  buffer  for  protection.  Smith  has  found  lumbar  puncture  of  the 
utmost  value  in  the  treatment  of  hernia.  The  fluid  must  be  withdrawn 
slowly  since  the  too  sudden  relief  of  pressure  may  cause  the  hernia  to 
sink  back  through  the  bony  opening,  break  up  adhesions  and  induce  a 
septic  meningitis.  The  operation  may  be  repeated  on  alternate  days 
when  the  symptoms  do  not  abate,  and,  in  exceptional  instances,  with 
signs  of  rapidly  increasing  hernia  and  progressive  signs  of  compression, 
it  may  be  done  daily.  If  the  fluid  returns  clear,  it  may  generally  be 
assumed  that  there  is  no  inflammation  and  the  interval  may  then  be 
increased.  At  the  same  time,  attention  is  called  to  the  fact  that  a  clear 
fluid  does  not  always  indicate  the  absence  of  a  meningitis,  since  at 
autopsies  a  suppurative  meningitis  has  often  been  found  when  the 
cerebrospinal  fluid  was  clear. 

Rawling25  describes  three  types  of  cerebral  hernia,  aseptic,  septic  and 
fungus  of  the  brain.  The  aseptic  type  results  when  the  explosive  effect 
of  a  bullet,  portions  of  the  skull  being  carried  away  (the  brain  being  left 
intact),  causes  increased  intracranial  pressure.  The  increase  in  pressure 
may  be  due  to  hemorrhage,  venous  engorgement  or  edema,  and  the 
brain  substance  which  protrudes,  being  uninjured  and  aseptic,  is  normal 
in  appearance.  A  true  septic  cerebral  hernia,  on  the  other  hand,  implies 
extensive  destruction  of  bone  with  laceration  of  the  dura,  and  infection 
of  the  brain  substance  from  fragments  of  bone  or  missiles.  The  degree 
of  intracranial  pressure  is  greater  than  in  the  aseptic  variety.  The  pro- 
truding mass  is  usually  red,  granular,  pulsating,  and  slightly  constricted 
at  its  base,  and  there  is  usually  superficial  suppuration.  In  fungus  of 
the  brain,  the  brain  herniates  through  a  small  opening  in  the  dura,  the 
constriction  at  the  neck  of  the  hernia  interferes  with  the  venous  return 
antl  there  results  venous  engorgement  and  cerebrospinal  edema  and  con- 
sequent increased  pressure.  With  the  addition  of  foreign  bodies,  such  as 
fragments  of  l)one  and  bullets,  the  tendency  to  hernia  is  all  the  greater. 

2^  British  Medical  Journal,  1916,  ii,  102.         '-s  Surgery  of  the  Head,  Oxford,  1915. 
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This  sufficiently  explains  the  frequency  of  this  condition  in  war  wounds 
of  the  head.  As  the  protruded  portion  increases  in  size,  the  venous 
engorgement  becomes  more  pronounced,  and  a  vicious  circle  is  estab- 
lished, analogous  to  the  conditions  in  strangulated  hernia.  The  fungus 
appears  as  a  moist,  cauliflower  mass,  bleeding  freely,  but  with  little 
pulsation,  but  a  free,  purulent  discharge.  Any  attempt  at  reduction, 
because  of  the  narrow  opening  in  the  dura,  will  be  futile,  differing  in 
this  respect  from  the  septic  hernia  where  the  hernia  can  be  partially 
reduced,  although  in  doing  so  one  may  cause  sym])toms  of  compression, 
such  as  headaches,  loss  of  consciousness  and  ei)ileptic  seizures.  In 
fungus,  there  are  certain  alterations  in  the  brain  beneath  the  dura;  it 
becomes  congested,  edematous  and  soft.  Sometimes  the  fungated  mass 
contains  the  horn  of  the  dilated  ventricle,  and  occasionally  the  latter 
may  rupture  and  discharge  on  the  surface. 

In  the  freaimoit  of  the  various  forms  of  hernia,  Rawling  suggests,  for 
the  first  type,  keeping  the  exposed  brain  clean,  first  by  washing 
with  hydrogen  peroxide  and  saline  fomentations  renewed  every  two 
hours,  and  when  the  surface  is  clean  substituting  boric  acid  powder 
and  dry  dressing.  With  the  daily  renewal  of  dressing  the  surface 
may  be  painted  witli  iodine.  In  obstinate  cases  the  hernia  may  be 
painted  every  third  day  with  a  10  per  cent,  solution  of  formalin.  This 
will  cause  the  tissues  to  necrose  and  dry  up,  but  as  the  function  of  the 
brain  contained  within  the  hernia  has  already  been  destroyed,  no  greater 
damage  is  done.  Lumbar  puncture  will  favor  the  recession  of  the  hernia, 
and,  if  the  proliferation  of  skin  from  the  margins  takes  place  too  slowly, 
healing  may  be  expedited  by  skin  grafts. 

In  the  second  type,  the  sul)sequent  increase  of  the  hernia  may  be  due 
to  contained  infected  foreign  bodies  which,  in  turn,  gi\e  rise  to  a  cere- 
britis  or  even  an  abscess.  Under  such  circumstances,  the  foreign  body 
should  be  removed,  if  possible,  or  the  abscess  drained.  If,  after  this, 
the  hernia  still  jK'rsists,  the  surface  may  be  painted  with  formalin  or 
with  alcohol  every  third  day,  and  on  the  intervening  days  with  a  2  per 
cent,  solution  of  tincture  of  iodine.  As  a  last  resort,  Rawling  suggests 
shaving  oft'  the  protrusion,  although  this  grows  again  and,  unfortunately, 
too,  may  contain  the  expanded  and  dilated  horn  of  the  lateral  ventricle, 
so  that  the  region  is  exposed  to  direct  infection  and  the  free  escape  of 
cerebrospinal  fluid.  After  shaving  the  mass  flusli  with  the  surface  of 
the  skull,  bleeding  is  controlled  by  the  immediate  ai)i)lication  of  dress- 
ings and  pressure  bandage.  lie  ai)i)lied  the  method  successfully  to 
three  instances.  Finally,  if  necessary,  a  contralateral  d(>conii)ression 
may  be  undertaken  over  the  o])])osite  tein])oros])henoidal  lobe,  and 
should  be  free,  both  as  regards  the  dura  and  the  bone.  After  this  o])era- 
tion,  more  pressure  may  be  ap])lied  to  the  hernia  than  before,  because 
the  decompressive  opening  jwrmits  of  the  protrusion  at  another  ])lace. 
The  end-result  will  depend  on  the  cortical  region  involved,  as  the  func- 
tion of  the  herniated  portion  is  impaired  or  lost;  naturally,  therefore, 
the  mo.st  serious  effects  follow  hernia  of  the  Uolandic  and  occipital 
regions. 

The  third  type,  fungus  of  the  brain,  represents  a  very  serious  condi- 
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tion.  After  shaving  tlie  hernia,  the  entire  region  should  be  sponged 
with  io(Hne,  and  a  director  intro(hiced  for  a  short  distance  beneath  the 
dura  and  the  nieiul)rane  sUt  up  freely  in  several  directions.  This  should 
release  the  strangulation  at  the  neck  of  the  hernia.  ^Meningeal  infection 
occurs  less  often  than  one  might  anticipate.  The  "swollen"  brain  being 
in  contact  with  the  dura,  the  subdural  space  is  obliterated  and  adhesions 
form  rai)idly  and  constitute  a  "fairly  efficient  barrier"  to  the  spread 
of  infection  to  the  meninges.  Sargent,  quoted  by  INFakins,-^  does  not 
follow  the  classification  of  Rawlings,  which  seems  to  me  not  altogether 
practicable,  but  includes  under  the  term  "fungus"  all  cases  of  an  infec- 
tive, edematous  ])rotrusion  of  the  brain  matter,  a  condition  that  prevails 
almost  imiversally  when  the  brain  protrudes  after  a  gunshot  injury 
with  destruction  of  bone  and  dura.  The  term  "  hernia  "  he  reserves  very 
properly  for  the  protrusion  of  an  uninjured  brain  through  a  deliberately 
made  opening.  His  conce])tion  of  the  pathology  of  fungus  or  septic 
hernia  corresponds  Avith  that  with  which  we  are  familiar.  He  empha- 
sizes the  danger  of  attempting,  by  lumbar  puncture  within  the  first 
twenty-four  to  forty-eight  hours,  to  reduce  the  fungus  because  of  the 
liklihood  of  producing  vertical  meningitis.  Fragments  must  be  removed 
with  care  to  avoid  breaking  up  adhesions  and  opening  the  ventricle. 
Suspected  abscess  cavities  should  be  explored  and  drained.  After  this 
lumbar  puncture  should  be  practised  daily  or  on  alternate  days,  removing 
not  more  than  four  to  six  drams  of  fluid.  Should  this  fail  a  contralateral 
decompression  may  be  resorted  to. 

Cranioplasty.  The  European  War  has  provided  opportunities  for 
studying  and  practising  variations  and  modifications  of  technic  on  a 
large  scale.  This  has  been  true  notably,  of  course,  of  infected  wounds 
and  of  compound  fractures,  of  traumatic  aneurisms,  of  peripheral  nerve 
injuries,  of  penetrating  wounds  of  the  lung,  and  many  have  been  the 
important,  and,  in  many  instances,  truly  startling  advances  that  have 
been  made  in  the  surgical  treatment  of  these  war  injuries. 

As  a  further  example  of  a  war-bred  surgical  opportunity,  I  might 
include  innumerable  cranial  defects.  In  fact,  by  far  the  majority 
of  head  injuries  require  secondary  operations  for  the  repair  of  defects. 
Hitherto  the  most  acceptable  method  in  my  bands  has  been  a  modifica- 
tion of  the  Konig-]\Iiiller  use  of  the  external  talkie  of  the  skull,  an  auto- 
plastic or  bone  graft  with  pericranium  attached,  but  without  a  pedicle. 
It  will  be  seen,  however,  in  the  discussion  that  follows,  that  a  great 
variety  of  methods  have  been  used,  including  autoplastic  bone  grafts 
from  skull,  tibia  or  scapula;  homoplastic  bone  grafts  from  the  skulls  of 
the  dead;  heteroplastic  grafts  as  from  the  scapula  of  rabbits,  cartilagi- 
nous grafts,  which  have  grown  in  popularity;  and  foreign  material, 
such  as  ivory  or  silver  plate.  The  advantages  of  the  cartilaginous  graft 
are  many,  and  may  be  sunmied  up  as  follows:  The  grafts  are  readily 
obtained  and  may  be  removed  from  another  person  as  long  as  a  month 
before  using;  they  are  readily  cut  with  scissors  to  the  desired  size  and 
shape  with  extreme  precision.    Cartilage  lives  indefinitely  without  being 

26  British  Journal  of  Surgery,  1916,  p.  263. 
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absorbed,  without  appreciable  diminution  in  size,  and  adapts  itself 
with  great  rapidity  to  its  new  surroundings.  Thus  far,  however,  there 
is  no  evidence  to  show  that  the  cartilage  undergoes  ossification. 

The  general  principles  underlying  the  technic,  as  described  by 
various  operators,  are  those  which  I  have  found  essential  to  success. 
The  edges  of  the  defect  are  freshened,  and  adliesions  to  the  under- 
lying cicatrix  freed.  I  have  always  been  in  the  habit  of  excising  the 
cicatrix,  which  usually  includes  the  dura,  although  Axhausen  shaves  it 
layer  by  layer  until  ])ulsation  is  restored  and  then  stops.  The  graft 
should  be  cut  to  fit  the  defect  as  accurately  as  possible.  I  have  usually 
anchored  it  in  place  with  a  few  interrupted  sutures  through  the  peri- 
cranium. Others  do  not  anchor  it  at  all;  some  insert  it  beneath  the 
edges  of  the  pericranium  and  some  use  a  trellis  of  catgut  sutures.  It  has 
been  my  practice  to  expose  the  defect  by  a  large  flap,  others  through  an 
incision  which  removes  the  original  scar.  The  latter  practice  I  believe 
has  certain  disadvantages  and  few  advantages.  Hemostasis  is  regarded 
by  all  as  a  sine  qua  non,  and,  if  necessary  to  secure  a  dry  wound, 
drainage  should  be  employed. 

As  to  the  time  for  operation,  this  depends  somewhat  whether  there 
are  any  cerebral  complications.  With  increasing  i)aralysis,  or  with  the 
slightest  suspicion  of  abscess,  the  operation  should  be  postponed  indefi- 
nitely. Without  cerebral  complications,  the  operation  may  be  performed 
a  few  weeks  after  the  wound  has  healed.  There  is  no  objection,  so  far 
as  T  can  see,  to  a  general  anesthetic,  although  the  operation  can  be 
performed  rmder  local  anesthesia.  The  secondary  hemorrhage  after 
the  latter  is,  howe\er,  an  objectionable  feature.  The  indications  for 
operation  are  usually  a  train  of  subjective  phenomena,  as  headache, 
vertigo,  and  the  fear  of  injury  to  the  brain.  Epilei)sy  should  be  regarded 
as  an  indication  for  early  operative  treatment. 

At  the  Paris  meeting'-^  this  question  was  discussed  by  Morestin,  Gosset, 
atid  others.  It  was  the  general  consensus  of  opinion  that  cranioplasty 
should  not  be  undertaken  until  some  time  after  the  wound  had  healed 
and  further  observation  eliminated  the  likelihood  of  latent  infection 
or  any  condition  contra-indicating  operation.  In  a  number  of  instances, 
Morestin  advises  a  i)reliminary  operation,  at  which,  by  plastic  methods, 
the  adherent  cicatrix  is  removed.  In  fact,  in  some  cases  it  mav  be 
advisal)le  at  all  events  to  remove  the  scar  in  several  stages.  The  trans- 
plant should  not  be  made  until  there  is  every  reason  to  believe  that 
the  cutaneous  wound  can  be  closed  without  traction  and  the  conditions 
for  wound  rei)air  are  favorable.  The  concluding  operation,  the  cranio- 
j)lasty,  together  with  the  removal  of  the  transplant,  can  always  be  done 
under  local  anesthesia.  Although  any  cartilage  may  be  used,  Morestin 
l)refers  to  use  the  costal  cartilage  between  the  (Uh,  7th  or  8th  ribs, 
exposing  it  by  a  0  to  10  cm.  incision  around  the  costal  margin  on  one 
or  the  other  side.  One  need  not  be  i)arsimonioils  as  to  the  size  of  the 
graft  n-nioved,  since  there  is  no  ])art  of  the  liody  from  which  a  transplant 
can  !)(■  taken  with  greater  iin])unit\'.    .\fter  the  graft  has  been  reTno\ed, 

"  Loc.  cit.,  p.  1593. 
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it  is  placed  in  an  aseptic  compress,  and  the  wound  closed  without 
drainajje.  As  to  the  incision,  Morestin  does  not  approve  of  inchifling 
the  original  crucial  scar  in  a  flap,  but  follows  the  line  of  the  old  incision. 
After  reflecting  the  cutaneous  flaps,  he  explores  the  defect,  exposes  its 
margins  and  fashions  his  transplant  according  to  the  size  and  shape  of 
the  defect.  In  some  cases  the  graft  may  represent  only  part  of  the 
entire  thickness,  being  removed  in  layers;  in  others,  it  is  composed  of  the 
entire  thickness  of  the  cartilage.  Transi)]ants  still  covered  with  peri- 
chondrium should  be  placed  with  the  latter  turned  toward  the  inside. 
The  cartilage  need  not  be  fixed  by  suture  or  otherwise — it  suffices  merely 
to  fill  in  the  defect,  obliterate  all  dead  spaces  and  close  the  wound. 
Primary  union  is  the  rule.  Occasionally  it  may  be  necessary  to  add  a 
small  graft  to  the  main  one,  and  this  can  l)e  done  by  insinuating  thin 
pieces  between  the  dura  and  the  internal  surface  of  the  brain. 

The  wound  should  be  closed  hermetically.  The  results  are  most 
satisfactory.  Recovery  in  three  or  four  days  is  the  rule,  and  there  are 
rarely  any  complications.  The  fragments  of  cartilage  unite  with  one 
another  and  with  the  defect,  providing  a  protection  almost  as  resistant 
and  solid  as  the  skull.  In  the  majority  of  cases  the  margins  around  the 
defect  are  scarcely  visible,  so  that,  from  an  esthetic  point  of  view  also, 
the  operation  is  satisfactory  to  the  patient. 

Gosset,28  through  his  experience  with  32  operations  (2  deaths  in  the 
first  20  cases),  concludes  that  cranioplasty  is  indicated  for  defects  of 
the  skull  with,  or  without,  the  dura  intact,  and  especially  when  there 
follows  the  immediate  recovery  certam  subjective  disturbances,  such  as 
headaches  or  pulsation. 

He  also  prefers  the  costal  cartilage,  and  his  technic  differs  according 
to  the  exigencies  of  the  case.  Where  there  is  no  tendency  to  hernia,  he 
merely  inserts  the  margins  of  the  graft  between  the  dura  and  the  skull, 
the  perichondrium  being  turned  toward  the  inside.  He  finds  it  more 
advantageous  to  have  the  cerebral  substance  in  contact  with  the  smooth 
surface  of  the  perichondrium  than  with  the  more  or  less  irregular  surface 
of  the  cartilage.  In  order  to  avoid  incurving  of  the  cartilage,  the  graft 
is  introduced  into  the  bony  breach  in  the  manner  of  a  watch-crystal, 
its  very  thin  margins,  as  thin  as  a  finger-nail,  completely  deprived  of 
perichondrium,  being  placed  between  the  dura  and  the  bone  while  the 
rest  curves  out  and  leaves  sufficient  room  for  the  brain. 

With  Mme.  Dejerine  and  M.  Mouzon,  Gosset  devised  a  technic  par- 
ticularly applicable  to  cases  where  there  is  a  tendency  to  hernia.  The 
graft  is  shaped  like  the  cork  of  a  champagne  bottle,  the  uniform  surface 
is  placed  in  the  defect  and  the  expanded  portion  rests  on  the  outside. 
This  eliminates  the  risk  of  compression  and  any  external  pressure  merely 
serves  to  fix  the  graft  in  the  defect. 

In  one  instance,  Gosset  shaped  the  cartilage  to  conform  exactly  to  the 
size  and  shape  of  the  defect,  and  kept  it  in  place  by  means  of  prolonga- 
tions which  correspond  to  small  grooves  on  the  bone  defect.  Gosset 
advises  drainage  for  at  least  twenty-four  hours  after  the  operation. 

"  Bull,  et  m6m.  Soc.  de  chir.  de  Paris,  1916,  xlii,  1600. 
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Woodroffe^^  recommends  the  repair  of  the  defect  also  with  a  car- 
tilaginous graft,  when  the  i)atient  complains  of  headache,  vertigo,  sudden 
blurring  of  vision,  especially  when  brought  about  by  sudden  movement, 
inability  to  sleep  unless  the  head  is  raised  or  tightly  bandaged,  or  great 
sensitiveness  to  noise.  He  takes  the  graft  from  the  7th,  8th  and  9th 
ribs,  shaves  the  cartilages  to  about  half  their  thickness,  and  is  careful 
not  to  cut  through  the  entire  thickness  of  a  fixed  cartilage,  although 
the  entire  tip  of  a  floating  one  may  be  used.  The  graft,  which  should  he 
generous  in  size,  is  kept  in  warm  saline  solution  until  needed.  For 
l)laciiig  the  graft,  he  makes  a  crucial  incision  over  the  defect,  frees  the 
margins  of  the  bone  defect  from  the  dura,  freshens  the  edges  with  a 
rongeur,  places  a  swab  of  hydrogen  peroxide  in  the  wound  and  turns 
the  flaps  back  over  it.  He  rarely  finds  it  necessary  to  open  the  dura. 
For  keeping  the  flaps  in  j)lace,  he  uses  the  following  modification  of 
jVIorestin's  method  devised  by  \  illandre:'"  One  end  of  a  fine  catgut 
stitch  is  passed  through  the  pericranium  and  tied,  after  which  it  is  passed 
through  the  pericranium  on  the  other  side  of  the  breach  and  taken 
backward  and  for^\■ard  in  a  zig-zag  manner  until  the  hole  is  covered  in 
with  a  trellis.  If  the  gap  is  a  very  large  one,  this  network  should  be 
sui)|)lemente(l  by  another  at  riglit  angles  to  it  and  the  graft  insinuated 
between  the  two  lavers.  Into  this  smaller  chamber,  l)ounded  bv  the 
dura,  the  edges  of  the  skull  and  the  trellis,  the  grafts  can  then  be  slipped 
with  forceps.  Adhesions  are  avoided  by  applying  the  perichondral 
surface  to  the  dura;  this  is  also  the  easier  way,  since,  like  bone  grafts, 
cartilaginous  grafts  curl  when  cut  and  the  jicrichondrium  is  on  the  con- 
VAW  surface.  The  grafts  should  overlap  one  another  and  may  even  be 
applied  double  in  order  to  allow  for  the  slight  recession  which  always 
takes  place.  The  cases  which,  at  the  end  of  the  operation,  show  a  slight 
boss  always  give  the  best  results.  He  uses,  for  drainage,  strands  of  silk- 
wf)rm  gut.  The  wound  in  the  thorax  is  closed  in  layers  by  an  assistant 
while  the  surgeon  closes  the  head  wound.  Tiie  tht)racic  wound  is  ai>t 
to  be  i)aiiiful  at  first,  and,  to  control  this,  morphine  and  atropine  should 
be  given  as  soon  as  the  ])atient  recovers  consciousness.  Woodroffe 
prefers  deep  narcosis  for  cutting  the  graft,  and  the  rest  of  the  operation 
is  carrierl  out  under  light  anesthesia.  At  the  end  of  a  week  the  defect 
is  usually  firm,  though  elastic,  and  dressings  may  then  be  discontinued. 

X-ra\'  studies  several  months  after  the  oix'ration  liaA'e  i)roven  that 
the  graft  does  not  ossify  but  remains  cartilaginous. 

Sieard,""  at  the  Paris  symposium,  reported  one  case  in  whicli  he  was 
olijiged  to  remove  a  graft  at  the  end  of  four  months  because  of  the 
absence  of  an>'  sign  of  ossification  or  even  calcification.  Th(>  line  of 
demarcation  between  bone  and  cartilage  was  perfectly  clear,  the  two 
being  firmly  imited  by  Hl)r()us  tissue. 

Sieard  and  Dambrin^-  employeil  human  cranial  bones  taken  froni 
recent  auto|)sies,  removing  the  graft  from  the  same  region  as  that  of  the 
defect.     When  boiled  for  two  or  thre(>  hour^.  the  trans])lant  becomes 
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plial)le  enou<i;h  to  conform  to  the  shape.  The  graft  is  steriUzcd  by  irainer- 
sioii  in  pure  ether  for  twenty-four  liours,  for  a  similar  i)erio(l  in  ether  and 
alcohol,  and  finally  subject  to  moist  heat  at  120°  for  one-half  hour  (the 
temperature  should  not  be  above  this,  otherwise  the  bone  will  soften). 
The  bone  is  then  tested  in  bouillon,  and,  if  the  fluid  remains  clear,  the 
graft  is  suitable  for  use.  It  is  then  fitted  to  the  defect  in  the  manner 
of  a  watch-crystal,  sutured  and  reinforced  so  far  as  possible  with  perios- 
temn  from  the  surrounding  area.  The  method  was  tried  on  9  cases  with 
perfect  results,  the  longest  period  after  operation  being,  at  the  time  of 
writing,  seven  months.  Their  clinical  work  was  preceded  by  a  series 
of  anatomical  experiments  in  which  it  was  found  that  after  seven 
months  tlie  grafts  were  covered  with  a  dense  fibromuscular  membrane. 
Intimate  union  had  taken  place  between  the  graft  and  the  defect,  and 
the  authors  were  inclined  to  believe  that  the  result  on  the  human 
subject  would  be  even  more  satisfactory. 

In  a  ten  months'  experience,  which  included  106  plastic  operations, 
Villandre^^  did  not  find  sterilized  human  bone  as  satisfactory  as  other 
material.  According  to  his  statistics,  the  osteoperiostic  graft  was  suc- 
cessful in  100  per  cent.,  the  cartilaginous  graft  in  96.8  per  cent.,  sterilized 
bone  in  81.8  per  cent.,  and  a  sjTithetic  graft  made  of  salts  of  phosphate 
and  carbonate  and  sterilized  olive  oil  in  50  per  cent.  There  were  no 
deaths  in  the  entire  series.  Grafts  of  living  tissue,  bone  or  cartilage, 
taken  from  the  subject  himself  at  a  distance  from  the  site  of  the  cranial 
lesion,  seem  to  be  the  most  practical  and  the  most  successful.  For 
small  grafts,  not  more  than  3  to  3.5  cm.  in  diameter,  Villandre  used 
bone  taken  either  from  the  human  skull  or  ribs  or  from  the  skull  and  the 
iliac  bones  of  sheep,  and  sterilized  them  in  the  autoclave  at  130°  without 
any  other  preparation.  The  now  plial)le  bone  is  easily  cut  to  the  deshed 
shape  and  size,  is  introduced  into  the  defect  and  held  in  place  by  a 
precranial  suture  in  the  shape  of  the  letter  U.  There  were  4  cases  in 
which  this  graft  caused  trouble.  In  one,  a  rise  of  temperature  and  slow 
pulse  led  to  the  removal  of  the  graft  and  the  discovery  of  a  small  abscess ; 
evacuation  of  the  abscess  was  followed  by  recovery.  In  another,  the 
bone  had  crumbled  into  several  fragments,  one  of  which  had  caused 
compression  and  symptoms  of  Jacksonian  epilepsy.  Recovery  followed 
the  removal  of  the  fragments.  In  two  other  instances,  the  bone  graft 
was  not  tolerated  and  had  to  be  removed  after  two  or  three  months. 
All  the  patients  suffered  more  or  less  from  severe  headache  for  eight  to 
fifteen  days  or  longer,  which  was  not  the  case  w'hen  living  tissue — 
osteoperiostic  or  cartilaginous — was  used. 

Villandre^''  employed  osteoperiostic  grafts  from  the  tibia.  The  peri- 
cranium is  exposed  around  the  defect  sufficiently  to  enable  the  graft 
to  be  inserted  easily  between  the  dura  and  the  skull.  The  size  of  the 
defect  should  be  carefully  measured.  The  tibia  is  exi)osed  and  the 
internal,  superior  and  inferior  boundaries  of  the  transplant  outlined  by 
two  transverse  incisions  and  one  longitudinal  incision,  the  external 
boundary  is  indicated  by  an  incision  into  the  aponeurosis  doAvn  to  its 
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insertion.  \Vith  an  ordinary  chisel  held  almost  perpendicularly,  the 
graft  to  a  thickness  of  1  or  2  mm.  is  separated  with  a  slight  oblique 
movement.  In  this  maneuver  care  should  be  taken  to  avoid  injury  to  the 
periosteum  and  that  the  graft  is  complctel\'  circumscribed  on  three  sides. 
The  final  separation  is  made  with  a  flat  Farabeuf  chisel  introduced  into 
the  groove,  carefully  detaching  the  tibialis  anticus  muscle.  The  leg  is 
then  rotated  inward  and  a  few  short  strokes  applied,  the  chisel  is  then 
inserted  first  above,  then  below.  The  thickness  of  the  tibial  cortex 
being  4  to  7  mm.  and  that  of  the  graft  never  more  than  3  mm.,  the 
I'arabeuf  chisel  will  rarely  enter  the  bone  marrow. 

The  graft  is  then  fashioned  to  conform  exactly  to  the  defect  and  is 
slipped  under  the  pericranium.  The  periosteum  should  always  be  turned 
toward  the  dura.  Sutures  are  rarely  required  to  keep  the  graft  in  place, 
since  it  becomes  firmly  attached  at  the  end  of  five  or  six  days.  The  pro- 
cedure, \'illandre  believes,  is  more  simple  than  that  required  for  obtain- 
ing cartilaginous  grafts,  and  provides  a  solid  material  which  does  not 
become  displaced. 

Mayet^  takes  the  graft  from  a  portion  of  the  external  table  of  the  skull, 
fashioned  so  as  to  correspond  exactly  to  the  shape  of  the  cranial  defect 
but  a  little  larger.  The  external  table  covered  with  periosteum  is  com- 
pletely detached  only  on  three  sides,  and  reflected  over  the  defect. 
By  this  flaj)  method  the  graft  maintains  its  vascular  supply  and  will 
soon  unite  to  the  margins  of  the  defect.  The  graft  is  well  nourished 
and  shows  a  tendency  to  hypertrophy,  while  the  area  from  which  the 
graft  was  taken  is  soon  repaired. 

The  technic  of  obtaining  the  graft  is  described  as  follows:  After 
inspection  of  the  defect  and  measuring  its  size,  the  periosteum  is  incised 
around  the  margins  of  the  prospective  graft,  which  should  i)e  a  little 
larger  than  the  defect.  The  periosteum  is  incised  only  on  three  sides, 
care  being  taken  not  to  detach  it.  The  separation  of  the  external 
table  is  a  much  easier  procedure  than  is  generally  believed,  especially 
in  adult  j^atients  below  the  fortieth  year.  It  can  be  done  with  a  large 
chisel  directed  obliciuely  from  the  side  toward  the  center. 

Some  of  the  complications  are  pointed  out  by  Besta  and  Bossi.^ 
Two  out  of  seven  operations  were  attended  with  a  fracture  of  the  tibia, 
and  in  others  the  wounds  became  infected.  Bossi,  on  two  occasions, 
used  the  scai)ula  of  a  rabbit.  The  operation  was  followed  on  the  fourth 
day  by  edema  of  the  forehead  and  the  eyelid,  and  an  examination  of  the 
urine  revealed  all)umin  in  1  case  and  sugar  in  another.  The  edema 
and  the  urinary  disturbances  disappeared  within  ten  days.  Bossi 
attrii)Uted  these  i)hen()mena  to  the  presence  of  muscle  tissue  and  perios- 
teum on  the  l)ony  transplant,  and  in  the  next  operation  was  careful  to 
remove  these  tissues.  Althougii  the  same  symj)toms  apj^eared  they 
were  only  transitory. 

Deveze,"  while  dis.secting  out  the  scar,  i)reparatory  to  transferring 
the  cartilage,  injured  the  torcular  herophili.  The  hemorrhage,  though 
j)rofuse,  was  controlled  by  simple  tamponagc.    The  gauze  was  removed 
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jneceineal  over  a  period  of  twenty  days,  and  while  a  jjortion  of  the  graft 
came  away  with  the  gauze,  tliere  was  enough  left  to  repair  the  defect. 

Some  surgeons  have  been  successful  with  plates  of  fenestrated  ivory, 
but,  as  this  is  rather  expensive,  its  use  will  be  limited.  Two  experiences 
with  the  material  are  rei)orte(l  by  Walch,^^  and  it  is  interesting  to  note 
that  jNlauclaire,  who  reports  Walch's  cases,  is  himself  the  bearer  of  one 
of  these  plates,  which  he  has  tolerated  without  any  inconvenience  for 
eight  months. 

Among  the  English,  we  find  Noon  and  Mitchell  advocating  the  use  of 
metal  ])lates.  Noon^''  makes  a  semilunar  incision,  with  its  base  below, 
and  fashions  the  flap  so  as  to  expose  the  defect,  with  a  margin  of  about 
one  and  a  half  inches  of  skull  surrounding  it.  The  flap  is  freed  down  to 
the  periosteum  for  about  three-quarters  of  an  inch  at  its  margins,  but 
the  balance  includes  the  periosteum.  The  flap  is  then  covered  with  gauze 
and  hot  saline  solution  at  118°  F.  poured  over  it  to  control  oozing.  The 
margins  of  the  periosteum  are  then  separated  from  the  bone,  and  the 
metal  plate,  previously  cut  to  the  required  shape,  is  passed  under  it, 
pressed  down  flat  on  the  skull,  and  fixed  in  position  with  catgut  sutures. 
If  necessary,  a  drainage  tube  is  inserted  at  one  angle  of  the  wound,  the 
dressing  is  applied  with  firm  pressure,  the  drainage  tube  is  removed  in 
forty-eight  hours  and  the  stitches  on  the  tenth  day. 

Mitchell^*^  uses  a  perforated  silver  plate  rolled  out  a  little  thinner  than 
an  ordinary  visiting  card  and  punched  with  holes  as  closely  as  possible. 
The  thin  plate  makes  it  readily  adaptable  to  the  shape  of  the  skull  and 
the  perforations  reduce  the  weight  and  permit  the  escape  of  blood,  and 
thus  avoiding  the  danger  of  compression  by  accumulation  between  the 
plate  and  the  dura  or  the  brain,  at  the  same  tune  providing  a  convenient 
means  of  attaching  the  plate.  He  turns  down  a  large  flap  and  explores 
the  defect  for  foreign  bodies  or  adhesions,  which,  of  course,  should  be 
removed.  The  periosteum  is  then  carefully  separated  from  the  margin 
of  the  opening  for  about  half  an  inch,  and  the  plate,  having  been  cut  about 
one-half  inch  larger  than  the  defect,  is  then  slipped  under  the  reflected 
periosteum  and  fixed  in  position  by  a  series  of  catgut  sutures  in  and  out 
through  the  periosteum  and  the  perforations  in  the  plate.  The  flap  is 
then  sutured  in  position  and  a  drainage-tube  inserted  at  the  most  depend- 
ent angle,  to  be  removed  in  twenty-four  hours.  Primary  union  took 
place  in  all  of  6  cases  in  which  this  method  was  used. 

While  the  cosmetic  and  the  immediate  psychic  results  of  one  or  the 
other  of  the  methods  just  described  are  usually  satisfactory,  it  is  difficult 
to  ascertain  the  more  remote  results.  In  the  nature  of  these  cases,  the 
vast  majority  are  lost  sight  of,  and  the  reports  of  end-results  rarely 
indicate  the  amount  of  time  that  has  elapsed  between  the  operation 
and  the  observations.  Pierre  Marie  (reported  by  Mauclaire,  loc.  cit.) 
examined  21  cases  in  regard  to  cerebral  function,  and,  of  these,  he  found 
6  improved  with  only  partial  disappearance  of  the  subjective  symp- 
toms, 12  were  unimproved,  and  in  3  the  subjective  symptoms  had  been 
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a^'f^ravatetl.  Claude  and  .Sicard^i  have  been  obliged  to  reoperate  some 
of  their  cases,  while  others,  including  ^Nlorestin,  Delageniere,  Gosset 
and  ]\Iauclaire,  record  iini)rovement,  especially  in  the  ability  of  the 
patient  to  stoop  forwartl  without  accompanying  vertigo. 

While  there  is  a  tendency  to  cerebral  hernia,  Mauclaire-*-  advises 
against  repair  of  a  defect.  He  finds  it  best  to  test  these  cases  by  slight 
and  prolonged  compression  over  the  defect  to  see  whether  or  not  the 
conflition  is  aggravated,  and  by  lumbar  puncture  he  studies  the  tension 
of  the  cerebrospinal  fluid.  Any  signs  of  hypertension  should  be  regarded 
as  a  contra-indication  to  craMioi)lasty. 

Radiotherapy  for  the  Relief  of  Meningeal  and  Cerebral  Lesions.  Kadio- 
thera|)y  has  acccjniplishcd  many  unexpected  things,  and  no  doubt,  many 
conditions  which  it  might  favorably  influence  are  still  unrevealed.  We 
are,  of  course,  familiar  with  its  efTect  upon  scar  tissue,  as  illustrated  by 
the  gradual  disappearance  of  large  keloids,  but  that  this  principle  might 
l)e  aj)plied  to  i)athological  lesions  of  the  central  nervous  system  had 
never  occurred  to  me,  and  even  after  reading  the  re])ort  of  Bonus, 
Chartier  anfl  Rose^^  I  am  not  altogether  convinced.  They  aj^jjlied  radio- 
therai)y  for  the  relief  of  all  sorts  of  symptoms,  such  as  radiating  pains 
around  the  scar,  neuralgia,  vertigo,  and  unequal  pupillary  action.  Of 
14  cases,  one  was  said  to  be  completely  cured,  the  unlucky  loth  only 
markedly  improved.  One  case  of  Jacksonian  epilepsy  and  one  of  reflex 
epilepsy  were  entirely  relieved.  Improvement  of  symjjtoms  resulted  in 
one  case  of  spastic  paralysis.  The  rays  should  be  hard  and  penetrating, 
the  time  exposure  dei)ending  on  the  depths  of  the  aflFected  region.  The 
favoral)le  effects  may  be  explained  by  the  absorptive  action  of  the 
.r-rays  on  scar  tissue.  In  meningeal  lesions  this  would  tend  to  remove 
adhesions,  and,  in  cerebral  lcsi(jns,  cicatricial  tissue. 

E.\i)-ui:suLTS.  The  end-results  of  gimshot  woimds  of  the  head  are, 
on  the  whole,  encouraging,  judging  from  the  observations  of  Sargent 
and  Holmes"  of  1239  patients  in  the  hospitals  of  London  and  its  vicinity. 
The  early  ])aralyses,  sensory  disturbances,  etc.,  they  point  out,  are  due, 
not  so  nmch  to  the  destruction  of  brain  tissue,  as  to  concussion,  edema 
and  vascular  disturbances,  and  like  similar  disturbances  in  injury  to  the 
cord.  The  symptoms  subside  and  disai)pear  in  the  course  of  time.  Even 
in  the  cases  in  which  the  symptoms  were  persistent,  owing  to  actual 
destruction  of  Itrain  tissue,  the  iin])rovement  in  some  cases  was  surj)rising. 
A  small  percentage  with  perforating  and  ])enetrating  wounds  of  the 
skull,  with  resultant  j)aralysis,  sensory  disturbance,  hemian()i)sia,  etc., 
were  so  improved  as  to  be  fit  for  renewed  service  at  the  front,  while 
others  were  able  to  take  up  lucrative  occupations.  While  imi)rovement 
in  these  cases  is  naturally  low,  on  the  whole  it  may  reasonal)l\'  be  exjiected 
that  a  cotisiderablc  number  of  hea<l  injuries  will  be  able  to  return  to 
acti\e  and  useful  ci\  il  life. 

Insanity  is  a  much  less  common  result  of  war  injuries  to  the  head  than 
is  generally  suj)poseil.  In  the  Xapsbury  War  Hospital,  to  which  all  cases 
with  mental  symi)toms  resulting  from  war  injuries  are  sent  for  observa- 

«'  Ix)c.  cit.  «  Loc.  cit.  "  Lyon  m6d.,  1917,  cxxvi,  233. 
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tion,  only  8  patients  with  head  injuries  were  admitted  during  a  period  of 
twehe  months,  only  2  of  which  pro\ed  to  be  actual  cases  of  insanity. 
Out  of  a  total  of  37  cases,  epilepsy  was  observed  in  only  0  per  cent.,  in 
which  the  notes  were  complete,  only  11  had  had  frequent  convulsions 
and  8  -lacksonian  ei)ilepsy.  The  administration  of  bromides  sufficed  to 
control  the  seizures  in  the  majority  of  the  cases,  and  the  authors  recom- 
mend the  administration  of  this  sedative  in  all  serious  cases  of  head 
injuries,  not  only  until  the  wound  is  healed,  but  for  some  months 
afterward. 

MacAuliffe  and  Card,"^  discussing  the  persistence  of  symptoms  after 
concussion,  record  the  following :  Tachycardia,  72  i)er  cent. ;  })radycardia, 
10  per  cent.;  diminished  sexual  powers,  30  per  cent.;  ocular  symptoms, 
chiefly  restriction  of  the  visual  field,  50  per  cent.;  reduced  vision,  04  per 
cent,  (bilateral  in  02  per  cent.);  auditory  symptoms,  including  defective 
hearing  (most  common,  nystagmus,  spontaneous  or  induced),  48  per  cent. 
In  most  cases,  however,  the  prognosis  is  favorable  for  complete  disap- 
pearance of  the  symptoms  in  the  course  of  time. 

Blood-pressure.  Anent  the  persistence  of  symptoms  after  fracture 
of  the  skull,  Robins**^  calls  attention  to  the  state  of  the  hlood-pressure 
as  an  important  prognostic  sign.  A  sudden  change,  especially  a  com- 
paratively rapid  drop  in  pressure,  is  an  ominous  sign  and  frequently 
presages  death.  In  a  case  of  fracture  of  the  skull  (in  civil  life) ,  the  patient 
was  admitted  to  the  Western  Hospital  with  a  blood-pressure  of  178, 
which  an  hour  later  (when  the  operation  was  begun)  had  dropped  to  120 
and  in  another  half-hour  to  75,  the  pulse  and  respiration  remaining 
practically  unchanged.  Within  the  next  three  minutes,  the  pulse 
disappeared  and  respiration  ceased.  Under  artificial  respiration,  the 
blood-pressure  dropped  to  00,  but  death  ensued  after  three-quarters  of 
an  hour  of  fruitless  eftort. 

Ocular  Phenomena  in  Intracranial  Trauma.  The  recognition  of  ocular 
disturbances  accompanying  fracture  of  the  skull  is  regarded  by  Cohen^^ 
as  important  both  from  a  diagnostic  and  a  prognostic  point  of  view.  He 
bases  his  conclusions  on  a  study  of  75  cases  of  fractured  skull  treated  at 
the  Harlem  Hospital  (New  York),  the  diagnoses  being  confirmed  by  the 
a'-rays  or  at  autopsy.  Simple  contusions  of  the  vertex  and  head  injuries 
other  than  those  with  a  fracture  of  the  base  or  vertex,  are  not  included 
in  the  study;  nor  are  bullet  wounds  producing  hemianopsia,  direct 
paralysis  of  the  extrinsic  ocular  muscles  or  pulsating  exophthahnos. 
The  study,  therefore,  is  limited  to  the  pupillary  and  fundus  changes,  such 
as  venous  stasis,  papillitis,  neuroretinitis,  optic  hemorrhage  and  changes 
in  the  visual  field.  He  finds  that  inequality  of  the  pupils,  combined 
with  bilateral  loss  of  light  reflex,  is  common  in  fatal  cases  of  fractured 
skull  and  comparatively  rare  in  non-fatal  cases.  Inequality  of  the 
pupils,  associated  with  unilateral  marked  amblyopia  or  amaurosis  in  the 
eye  in  which  the  pui)il  is  dilated,  presents  a  possibility  of  future  descend- 
ing primary  optic  atrophy  in  that  eye.    Lesions  of  the  fundus  are  not 
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froquent,  especially  in  the  cases  that  recover.  Pai)illitis  usually  indicates 
jneningitis,  an  increase  in  cerebral  jiressure  or  heinorrliage  into  the 
sheath  of  the  optic  nerve  or  its  immediate  vicinity.  Choked  disk  was 
not  observed  in  any  of  the  cases,  w  hich  is  contrary  to  the  usual  observa- 
tions. A  unilateral  optic  atrophy,  other  causes  being  excluded,  should 
lead  to  investigation  as  to  a  possible  previous  injury.  This  is  important 
from  a  medicolegal  pohit  of  view.  Among  the  75  cases  there  were  24 
deaths  from  a  few  hours  to  a  few  days  after  the  injury.  The  cause  of 
death,  in  all  but  3,  was  hemorrhage,  and  these  died  of  meningitis,  2  on  the 
sixth  day  and  1  a  month  after  the  accident.  In  the  fatal  cases  the  pupil 
was  generally  dilated  on  the  same  side  as  that  of  the  hemorrhage. 

Epilepsy  a  Sequel  of  Gunshot  Wounds.  It  has  been  frequently  observed 
that  the  iiicideiice  of  epilepsy,  as  a  sequel  of  gunshot  wounds  of  tlie  head 
during  the  present  war,  is  not  as  great  as  was  anticipated.  By  that  I 
mean  that  the  percentage  of  cases  is  low.  Still,  with  such  a  huge  number 
of  traumatic  injuries  of  the  brain,  even  should  the  percentage  be  small, 
the  number  of  epileptic  subjects  that  will  have  to  be  provided  for  after 
the  war  becomes  at  once  a  problem  of  great  magnitude  from  both  the 
medical  and  sociological  point  of  view.  In  discussing  the  subject, 
Buzzard^'*  remarks  that  surgery  is  not  curvative  2)er  se,  but  merely  paves 
the  way  for  better  results  from  other  therapeutic  measiu-es.  The  extent 
or  severity  of  injury  to  the  brain  seems  to  have  no  relation  whatever  to 
the  incidence  of  epilepsy.  To  account  for  the  fact  that  some  individuals 
develop  epilepsy  after  intracranial  injury  and  others  do  not.  Buzzard 
advances  the  following  hypothesis :  We  are  all  potentially  epileptic,  and 
differ  only  as  to  the  ease  with  which  the  latent  process  is  aroused.  He 
hopes  that  the  experience  of  the  war  will  furnish  statistics  as  to  how  far 
hereditary  neuropathic  or  psychopathic  tendencies  act  as  predisposing 
factors  in  tlie  development  of  epilepsy  after  head  injuries. 

As  for  treatment,  after  surgery,  when  indicated,  has  restored  conditions 
at  the  site  of  the  injury  to  as  nearly  normal  as  possible,  bromides  should 
be  given  persistently  and  systematically  in  the  hope  of  "  nipping  these 
eases  in  the  bud. "  Bromides  should  be  administered  as  soon  as  possible 
in  order  to  prevent  the  brain  from  accpiiring  the  "habit  of  fits."  In 
fact,  Buzzard  believes  strongly  in  their  prophylactic  influence  and 
administers  bromide  in  some  form  in  every  case  of  head  injury  under  his 
care,  for  a  period  of  at  least  sLx  months  or  even  a  year.  Inasmuch  as 
ocrnjtatif)!!  for  both  mind  and  body  is  an  important  factor  in  the  treat- 
ment of  cither  the  idioj)athic  or  traumatic  form  of  epilepsy.  Buzzard 
suggests  the  establislinient  of  governmental  colonies  under  medical 
control  for  the  purix)se  of  segregating  and  caring  for  the  large  class  of 
<'pil<'ptic  subjects  that  the  war  will  be  resjxjnsible  for. 

Berls,*"  in  examining  fi!}  cases  returned  to  Munich,  found  6  cases  of 
epilepsy.  Except  when  the  injury  was  in  the  motor  cortex,  the  convul- 
sions were  general  in  character,  and  he  believes  epilepsy  results  from 
the  more  or  less  continuous  irritation  of  the  cortex  that  must  inevitably 
arise  when,  with  adhesions  at  the  .site  of  the  scar,  the  patient  coughs, 
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strains  or  stoops,  or  even  from  the  normal  pulsation  of  the  brain.  What 
part  pressure  plays  in  the  cause  of  epilepsy  remains,  to  my  mind,  a  matter 
of  conjecture.  Whether  one  believes  it  is  due,  as  some  contend,  to 
increased  pressure,  or  is  itself  a  cause  of  increased  pressure,  will  influence 
one  in  recommending;  the  closure  of  defects.  In  half  of  the  cases  in  which 
Perls  closed  the  defect,  the  epileptic  seizures  were  arrested.  It  may  l)e 
here  noted  that  the  incidence  of  epilepsy  is  not  related  to  the  gravity  of 
the  wound,  as  it  may  follow  comparatively  trivial  injuries. 

THE  PITXnTARY  BODY. 

The  development  of  the  therapeusis  of  pituitary  disorders  is  dependent 
to  a  certain  extent  upon  experimental  inquiries  and  upon  the  clinical 
results  of  glandular  feeding  and  surgical  interference.  Up  to  the  present 
time  the  experimental  evidence  is  somewhat  conflicting  and  contra- 
dictory, and  research  should  be  stimulated  and  continued  until  some 
uniformity  of  results  are  obtained. 

The  results  of  Bell's^"  experiments  agree  in  many  respects  with  those 
published  by  Gushing  and  Paulesco.  He  found  that  total  extirpation 
caused  death  within  a  few  hours;  in  the  cases  surviving  a  longer  period, 
the  extirpation  was  probably  not  complete.  Since  the  removal  of  large 
portions  of  the  pars  anterior  also  caused  death,  loss  of  this  portion  must 
1)6  held  accountable  for  the  fatalities  after  total  extirpation.  He  differs 
from  the  above-named  authors  in  his  observations  that  removal  of  the 
pars  anterior  causes  genital  atrophy  or  that  it  may  occur  in  the  absence 
of  any  other  symptoms.  In  no  case  of  removal  of  the  pars  anterior  did 
he  see  dystrophia  adiposogenitalis  supervene.  The  complete  or  the 
partial  removal  of  the  pars  posterior  did  not  produce  any  s\Tnptoms, 
the  genitalia  were  not  affected  and  the  young  animals  continued  to 
develop.  The  secretion  of  the  pars  nervosa,  therefore,  does  not  seem  to 
be  essential  nor  beneficial  to  life.  Likewise,  partial  removal  of  the  pars 
anterior  and  posterior  produced  no  symptoms,  provided  only  a  small 
part  of  the  anterior  be  removed.  Interfermg  with  the  blood  supply  of  the 
infundibular  stalk  by  clamping  and  separating  it  caused  degeneration  of 
the  cells  of  the  pars  anterior  and  intermedia,  and  lead  to  dystrophia 
adiposogenitalis,  together  with  glycosuria  and  emaciation.  The  latter 
was  also  produced  by  artificial  tumors  in  the  sella  turcica  which  inter- 
fered with  the  blood  supply  of  the  pars  anterior. 

The  favorable  influence  of  glandular  feeding  is  still  an  exceptional 
experience  with  those  who  have  had  many  cases  under  observation.  The 
result  in  the  case  of  de  Schweinitz  below  mentioned  is  as  brilliant  as  it  is 
difficult  to  explain.  Why  such  an  extraordinary  efi'ect  ujjon  the  pituitary 
lesion  should  be  accomplished  in  1  case  and  not  in  99  others  is  a  thera- 
peutic myth.  One  almost  ventures  to  attribute  the  results  to  some  other 
factor,  such  as  the  rupture  of  a  cyst  or  spontaneous  sellar  decompression. 
While  as  a  routine  practice  all  my  patients  with  visual  disturbances  after 
operation,  and  a  great  many  before,  have  been  i)laced  upon  glandular 
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feeding,  I  have  no  tangible  evidence  wliich  could  be  used  in  support  of 
its  favorable  influence  upon  pituitary  lesions.  The  condition  above 
all  others  in  which,  for  biological  reasons,  glandular  feeding  should  be 
effectiA'e  is  the  i)ituitary  dystrophies  of  the  growing  child.  Here  gland- 
ular deficiency  seems  to  be  the  underlying  factor,  and  not,  as  in  most  of 
the  cases  of  a  later  period,  such  lesions  as  hyperplasia,  adenomata  or 
malignant  growtlis.  My  experience  leads  me  to  believe  there  is  a  large 
field  for  the  intelligent  use  of  ])ituitary  and  thyroid  extract  in  children 
who  present  many  of  the  symjjtoms  of  the  Frohlich  syndromes.  It  is 
important,  however,  to  begin  the  treatment  in  the  early  stages  of  the 
disease — the  opportunity  to  do  good  at  that  time  is  much  greater,  while 
in  the  late  cases  there  will  be  many  disai^pointments. 

A  patient  under  the  care  of  de  Schweinitz  and  IIow,-^i  a  woman,  aged 
fifty-one  years,  had  throughout  her  life  suffered  much  from  neuralgia, 
headache  particularly  on  the  left  side,  and  rheumatism.  There  Avas  a 
historv  of  convulsions  in  childhood,  and  recentlv  a  numbness  of  the  hands 
and  all  the  fingers  and  thumb  of  the  left  hand.  For  fifteen  years  she  came 
from  time  to  time  to  have  her  eyes  examined  and  glasses  changed,  during 
which  time  no  unusual  condition  was  noticed  until  June,  1914.  Head- 
aches at  this  time  were  ])articularly  severe,  and  vision  in  the  right  eye, 
which  had  previously  been  normal,  became  blurred.  An  examination 
showed  ().  I).  G/00,  O.  S.  6/9,  and  marked  pallor  of  the  optic  disk,  espe- 
cially in  the  tem])()ral  half.  An  examination  of  the  visual  field  showed 
moderate  contraction  and  i)aracentral  tem])oral  scotomas;  the  .r-rays 
revealed  an  enlarged  sella  turcica  but  no  actual  destruction  of  the  walls 
and  no  encroachment  on  the  sphenoidal  sinus.  The  vision  in  the  right 
eye  improvcfl,  l)ut  in  the  left  it  deteriorated  until  in  nine  months  it  was 
reduced  to  4/150.  The  right  eye  had  ncAcr  fallen  below  ()/(>().  The  visual 
field  defects  j)rogressed  to  a  well-marked  bitem])oral  hemianopsia. 

The  patient  was  placed  on  tablets  of  thyroid  and  i)ituitary  body 
extract,  two  and  one-half  grains  each,  and  from  about  July  1,  1914,  to 
February  24,  1916,  she  had  taken  a))out  7000  grains.  She  was  also  given 
immctions  of  mercury  for  a  short  time  but  the  favorable  results  were 
attributed  to  tlic  gl;nnhilar  feeding.  The  visual  field  was  gradually 
restored,  \ision  in  tlie  right  eye  was  0/5  and  in  the  left  0/12,  and  the 
headaelies  and  other  symptoms  had  disap])eared. 

I-'lsberg  and  Krug-'-  einj)loyed  glandular  feeding  in  a  case  of  hypo- 
jjitnitarism.  The  liistor>  of  the  ])atient  was  typical  of  glandular 
deficiency  except  for  the  eye  changes  which  indicated  a  ])ressiire  on  the 
chiasm  or  the  h-ft  optic  tract.  Temporary  im])rovement  followe<l  a  de- 
comj)ressive  craniotomy,  but  the  sym])tonis  of  secretory  deficiency  and 
pressure  on  the  oj)tic  tract  reap])eared.  The  .r-rays  showed  a  small  sella 
turcica  with  normal  clinoid  processes.  A  diagnosis  of  dyspituitarism 
with  glandular  deficiency  and  cyst  formation  was  made,  and  the  treat- 
ment begun  with  (lail_\'  h>j)odermic  injections  of  j^ituitary  extract. 
W  ithin  two  days  impro\cment  was  noticed,  and  one  week  later  there  was 
marked  return  of  strength  and  nuich  of  the  previous  pallor  of  the  disks 
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had  (liscappeared.  After  this  the  injections  were  given  once  a  week  for 
two  months,  during  which  the  visual  field  had  become  much  enlarged 
and  vision  improved.  After  two  more  injections  at  an  interval  of  one 
month,  vision  was  O.  D.  20/30,  O.  S.  20/40,  and  when  seen  again,  ten 
months  later,  ^■ision  was  excellent  and  the  only  comi)laint  an  occasional 
nosebleed. 

The  surgical  aspects  of  pituitary  disease  are  about  as  they  were  a 
year  ago.  There  are  but  two  accepted  methods  of  approach,  the  tran- 
sphenoidal  and  the  transfrontal,  each  with  their  advantages  and  dis- 
advantages. In  a  paper  read  at  the  1917  meeting  of  the  American  Medical 
Association,  I  sketched  the  relative  merits  of  the  two  methods  and  tried 
to  make  it  clear  that  neither  should  be  practised  to  the  exclusion  of  the 
other.  The  crux  of  the  problem  of  pituitary  surgery  is  not  the  exposure 
of  the  sella  contents,  but  the  restrictions  that  are  imposed  upon  the 
operator  in  dealing  with  them.  The  inability  to  deal  radically  with  the 
lesions  will  of  necessity  affect  the  degree  and  the  duration  of  the  post- 
operative results. 

In  the  transphenoidal  approach,  Segura,^^  in  order  to  provide  a  more 
ample  field,  resects  the  free  edge  of  the  inferior  or  all  of  the  middle 
turbinates  eight  to  ten  days  before  the  final  stage,  and,  as  the  last  step  in 
his  operation  he  detaches  the  right  septal  mucous  sheath  from  its  pos- 
terior insertion.  This  enables  a  greater  displacement  and  gives  a  wider 
exposure  and  avenue  of  approach.  In  his  after-treatment  he  intro- 
duces an  unusual  practice  by  inserting  a  gauze  tampon  between  the 
mucous  flaps.  He  seems  to  feel  that  the  formation  of  a  clot  in  this  space 
would  interfere,  as  it  might,  with  drainage,  but  for  what  purpose  drainage 
is  indicated  is  not  clear  to  the  writer. 

Douglas,^"  in  recording  2  cases  of  multiple  hemangiomas  of  the  skin 
associated  with  dyspituitarism,  remarks  that  the  association  of  these  two 
conditions  has  not  hitherto  been  mentioned.  In  one  case  the  skin  of  the 
scrotum,  the  penis,  the  inside  of  the  thighs,  arms,  back  and  abdomen 
were  aft'ected;  in  the  other,  the  angiomas  were  scattered  over  the  scrotum 
and  the  mucous  membrane  of  the  lips  and  the  mouth. 

In  a  case  of  tumor  of  the  pituitary  body,  Tilley^^  did  a  ISIoure's  lateral 
rhinotomy  of  the  left  side,  with  a  submucous  resection  of  the  posterior 
third  of  tile  septum,  removal  of  the  anterior  wall  and  septum  of  the  sphe- 
noidal sinus,  followed  by  removal  of  the  posterosuperior  wall  of  the  sinus 
and  portion  of  the  tumor.  A  tampon  of  gauze  was  inserted  into  the  sinus 
•  and  the  external  wound  sutured.  Great  care  was  taken  not  to  wound 
the  easily  visible  lateral  walls  of  the  sinus.  In  spite  of  this,  the  right 
upper  and  lower  eyelids  were  intensely  discolored  but  not  swollen  the 
next  day.  The  patient  made  a  good  recovery,  and,  seventeen  days  after 
the  operation,  was  able  to  read  without  difficult^'.  The  exact  nature  of 
the  tumor  was  not  indicated.  The  reason  for  reporting  the  case  is  to 
draw  attention  to  the  easy  access  to  the  sphenoidal  sinus  by  means  of 
]\Ioure's  lateral  rhinotomy. 

^'  Semana  mod.,  1917,  xxiv. 
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TUMORS    OF    THE    GASSERIAN    GANGLION. 

In  the  great  majority  of  instances  the  term  is  a  misnomer,  since 
tumors  so  designated  do  not  take  their  origin  from  the  ganglion,  and  in 
hut  one  instance  did  the  tumor  contain  nerve  elements.  Inasmuch  as 
the  involvement  of  the  ganglion  is  a  mere  coincidence,  these  tumors 
should  be  designated  tumors  of  the  middle  fossa  involving  the  Gasserian 
ganglion.  Altogether,  I  have  been  able  to  find  onh^  14  cases  in  which 
the  tumor  was  exposed  at  operation  and  3  of  those  occurred  in  my  own 
clinic.  But  2  of  the  14,  1  which  I  reported"''  and  one  reported  by  Sachs" 
were  of  such  a  character  that  complete  removal  of  the  tumor  was  possible. 
The  remainder  were  distinctly  inoperable  growths.  In  Sach's  case  the 
operation  was  performed  ten  months  after  the  onset  of  the  first  s;^Tnptom. 
The  only  way  in  which  it  differed  from  the  usual  technic  was  that  more 
bone  was  removed  than  usual,  and  the  middle  meningeal  artery  was 
plugged  with  a  wooden  peg  and  cut  as  it  passed  through  the  foramen 
spinosum.  The  tumor  was  about  the  size  of  a  cherry  lying  in  a  cavity  of 
the  floor  of  the  skull  about  1  cm.  deep.  It  had  apparently  completely 
replaced  the  ganglion  anrl  was  evidently  extradural,  since  the  dural 
sheath  did  not  have  to  be  opened.  After  the  operation  there  was  a 
transitory  paralysis  of  the  third  and  sixth  nerves,  motor  aphasia  and 
slight  weakness  of  the  right  hand.  These  disappeared  after  the  removal 
of  pressure,  but,  in  addition,  Sachs  discovered  a  twelfth  nerve  paralysis 
and  a  herpetic  blister  on  the  nasopharyngeal  side  of  the  soft  palate 
on  the  left  side.  Six  or  seven  weeks  later  the  twelfth  nerv^e  paralysis 
had  improved  but  had  not  altogether  disappeared.  Another  unusual 
feature  in  the  case  was  that  after  the  third  nerve  paralysis  disappeared, 
the  pupil,  previously  dilated,  became  contracted.  ^Electrocardiograms 
revealed  no  disturbance  of  the  vagus,  so  that  the  twelfth  nerve  paralysis 
was  thought  to  l)e  of  central  origin.  After  the  operation,  the  anesthesia 
was  as  complete  as  after  avulsion  of  the  sensory  root  of  the  ganglion. 
The  })atient  left  the  hospital  in  two  weeks  entirely  relieved  of  the  pain, 
but  returned  in  six  or  seven  weeks  with  a  recurrence.  At  the  second 
operation  the  region  was  exposed  through  the  previous  incision  and  an 
iiiopcralik'  tumor  found.  The  patient  died  about  seven  months  later 
in  a  state  of  great  emaciation  and  totally  blind  in  her  left  eye.  At  the 
autopsy,  the  Gasserian  ganglion  was  found  flattened  out  to  the  thinness 
of  a  sheet  of  paper.  The  opening  in  the  dura  through  which  the  sensory 
root  passes  from  the  pons  to  the  ganglion  appeared  entirely  empty,  but ' 
on  careful  microscopic  examination  a  few  flattened  fibers  were  found  on 
the  upper  and  iinier  margin  of  tlie  oldening. 

The  tumor  removed  at  the  first  operation  ap])eare(l  well-encapsulated, 
but,  on  section,  one  ])orti()n  was  found  where  the  growth  had  e\idently 
not  been  com])letely  rcmo\c<l.  It  gave  the  impression  at  first  of  a  car- 
emoma,  but,  after  histological  examination  and  coTni)aring  it  with  the 
tumors  deserilted  by  Marchand,  Giana  and  Spillcr,  Sachs  feels  justified 
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in  calling  it  an  endothelioma.  It  arose  in  a  region  where  there  was  no 
epithelial  tissue,  and,  from  the  intimate  attachment  of  the  tumor  to 
the  dura,  it  seemed  fair  to  assume  that  it  took  its  origin  from  this 
structure. 

CRANIAL   NERVES. 

Trigeminal  Nerve.  According  to  Abbe,^*  the  usual  radical  operation 
for  tic  douloureux  is  both  difficult  and  dangerous  except  in  the  hands  of 
the  expert.  To  this  statement  no  exception  should  be  taken,  but  I  would 
go  a  step  further  and  include  Abbe's  operation.  As  a  matter  of  fact  all 
operations  on  the  Gasserian  ganglion  or  its  sensory  root  should^  be 
practised  only  by  those  whose  large  experience  justifies  the  undertaking. 
The  mortality  in  my  clinic  is  lower  than  that  of  any  major  operation, 
as  a  matter  of  fact  there  have  been  no  fatalities  in  the  past  four  years. 
Abbe  proposes  what  he  styles  a  simplified  procedure  which  he  has  used 
several  times  in  the  past  five  years,  following  which  there  was  no  recur- 
rence. His  method  consists  of  severing  the  nerve  trunks,  pressing  back 
the  dura  as  far  as  possible  toward  the  median  line  and  placing  an  aseptic 
sheet  of  lead  about  one  by  one  and  three-quarters  inches,  of  the  thickness 
of  a  sheet  of  writing  paper,  large  enough  to  cover  the  foramina  and  leaving 
a  wide  margin  on  either  side.  Each  end  of  the  cut  nerve  is  then  pushed 
down  as  far  as  possible  into  the  foramen  and  the  latter  plugged  with 
very  thin  sterilized  lead  foil.  The  ganglion  is  then  allowed  to  settle 
down,  the  lead  plate  being  pressed  down  everywhere  so  as  to  make  it 
conform  to  the  irregular  indentations  of  the  skull.  xA-bbe  showed  the 
.T-rays  of  4  cases  with  the  lead  in  sight,  one  of  five  years'  duration  without 
a  return  of  symptoms. 

In  a  number  of  cases  in  which  he  had  used  gutta-percha  plugs  and 
sheets  sandwiched  beneath  the  ganglion  over  the  foramina  the  symp- 
toms had  recurred,  and  at  the  second  operation  the  regenerated  nerve 
filament  could  be  seen  entering  the  foramina  from  the  ganglion,  one  little 
thread  in  one  instance,  three  fine  white  strong  threads  in  another  and  a 
small  bundle  in  a  third  instance.  The  sheets  of  gutta-percha  had  been 
displaced  and  allowed  the  neurons  to  build  up  a  nerve  around  it.  This 
is  not  possible  when  the  lead  plate  is  used.  An  interesting  observation 
in  the  secondary  operations  was  the  reduction  in  the  sizes  of  the  foramina 
to  one-half  their  normal  dimensions. 

I  have  previously  referred  to  the  problem  of  alcoholic  injections  of  the 
ganglion  and  called  attention  to  the  large  number  of  corneal  ulcers 
which  have  resulted.  The  incidence  is  so  large  as  to  make  it  prohibitive 
as  a  substitute  for  the  radical  operation  save  in  those  cases,  a  very  small 
number,  where  any  operation  is  prohibitive.  The  technic  is  not  easy 
to  master,  and,  in  addition  to  corneal  complications,  there  have  been 
reported  a  number  of  cases  in  which  the  function  of  the  oculomotor  and 
abducens  has  been  arrested. 

His  experience  with  3  cases  has  been  reported  by  Vaughan.^^  In  the 
first  case,  two  injections  at  an  interval  of  a  week  were  required  before 
relief  was  complete.    A  wide  dilatation  of  the  pupils  lasting  for  two  or 
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three  days  followed  the  second  injection.  When  examined  one  year 
later  there  was  a  congestion  in  both  eyes  but  no  corneal  ulceration,  and 
the  entire  distribution  of  both  trigeminal  nerves  was  free  from  pain 
but  not  from  pressure-sense.  In  the  second  case  only  the  right  ganglion 
was  injected.  The  pain  disappeared,  but  there  was  some  ptosis  and 
<lilatation  of  the  pupil.  In  the  third  case  the  infra-orbital  nerve  had 
been  removed  ten  years  previously,  with  permanent  relief,  but  there 
was  pain  in  the  regions  supplied  by  the  first  and  third  divisions.  One 
c.c.  of  95  per  cent,  alcohol  was  injected,  with  immediate  relief.  The 
injection  was  too  recent  to  judge  of  the  permanent  results. 

The  tcchnic  is  as  follows:  With  the  patient  in  a  half-reclining  position 
under  local  anesthesia,  with  a  cork  l)etween  the  teeth  in  order  to  lower 
the  sigmoid  notch  about  half  an  inch,  the  graduated  needle  with  blunt 
point  was  inserted  to  the  lower  part  of  the  malar  bone  and  carried  inward 
through  the  lower  ]>art  of  the  sigmoid  notch,  slightly  backward  and 
slightly  upward,  until  the  ])oint  entered  the  foramen  ovale,  indicated 
by  the  limitation  in  the  lateral  motion  of  the  point  by  depth — 4|  cm. — 
and  by  the  escape  of  a  few  drops  of  cerebrospinal  fluid.  The  needle  was 
j)ushed  a  little  farther  until  the  total  distance  from  the  skin  was  5  cm. 
The  syringe  was  then  attached  and  1  c.c.  of  novocain  with  adrenalin 
injected,  and,  after  the  conjunctival  reflex  was  abolished,  1  c.c.  of  alcohol 
was  injected  and  the  needle  withdrawn. 

Facial  Paralysis.  Most  operations  for  the  relief  of  paralysis  of  the 
facial  nerve  haw  disregarded  the  seat  of  the  lesion,  usually  in  the  petrous 
portion  of  the  temporal  bone,  and  an  anastomosis  effected  after  the 
nerve  has  made  its  exit  from  the  stylomastoid  foramen.  A  different 
course  has  been  ])ursued  in  several  cases  of  gunshot  injuries  involving 
the  facial  nerve,  with  complete  paralysis.  In  1  case,  recorded  by 
lirindcl,'^"  the  patient,  a  soldier,  was  buried  under  a  blockhouse  and 
sustained  a  fracture  of  the  base  of  the  skull.  When  seen  by  Brindel, 
five  weeks  after  the  injury,  j)aralysis  of  the  left  side  of  the  face  Avas 
c(»mi)lete.  The  auditory  nerve  escaped  injury.  The  facial  nerve  was 
thought  to  be  severed  or  compressed  in  its  intrapetrous  course  near  the 
scat  of  the  fracture  in  the  lower  half  of  the  external  auditory  canal. 
Tlic  reactions  of  degeneration  were  present  but  not  complete.  At  the 
operation,  sixty-one  days  after  the  injury,  the  line  of  fracture  was 
discovered,  together  with  a  mastoiditis.  The  bony  bridge,  forming  the 
])osterior  wall  of  the  t.\  nipanomastoidean  canal,  had  broken  away,  the 
\iiuh  had  fallen  and  the  loose  fragments  had  seven^l  the  Fallojiian 
canal.  The  fragments  were  carefully  removed,  great  care  being  taken 
to  avoid  an.\  fibers  of  the  facial  nerve  which  might  still  be  intact  in  the 
canal.  There  was  not  the  slightest  sign  of  facial  contractions  during 
this  maneuxcr.  The  t\nii)anuni  and  the  ossicles,  of  course,  had  to  be 
sacrific('(|.  l)uring  the  conxalescence  the  electric  examination  sliow(>(j 
aIino>t  (<imi)lete  reactions  of  degeneration;  there  was  a  .slight  return  of 
faradic  response  in  the  levator  of  the  upper  lip  and  also  of  the  nostril. 
Three  months  after  the  injury  the  function  of  the  facial  nerve  was 
entirely  restored  and  hearing  improved. 
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Three  operations  for  tlie  relief  of  faeial  paralysis  following  gunshot 
wounds  were  reported  by  Moure.^i  j^  ^j^e  first,  the  bullet  entered  the 
right  nostril  and  came  out  in  the  retromaxillary  region,  injuring  the 
facial  nerve  at  its  exit  from  the  stylomastoid  foramen.  Operation, 
performed  three  months  after  the  injury,  consisted  in  remoxing  loose 
fragments  of  bone  and  granulation  tissue.  The  results  are  not  recorded. 
In  the  second  case  the  facial  nerve  was  injured  in  its  intrapetrous  course; 
the  reactions  of  degeneration  were  complete.  At  the  operation,  ten 
months  after  the  injury,  it  was  found  that  the  nerve  had  not  been 
severed,  but  was  the  seat  of  a  neuroma  a  little  above  its  point  of  emer- 
gence from  the  stylomastoid  foramen.  The  neuroma  was  removed  and 
function  returned  in  two  months.  In  the  third  case,  operated  upon 
fifteen  months  after  the  injury,  the  facial  nerve  was  found  to  be  almost 
completely  severed,  only  a  fine  filament  being  left.  The  divided  ends 
were  sutured  and  there  was  some  return  of  function  within  five  months. 

Cranial  Nerves  IX  to  Xn. — In  the  intracranial  injuries  of  civil  life  the 
involvement  of  the  last  four  cranial  nerves  is  conspicuous  by  its  absence; 
any  one  of  the  first  eight  cranial  nerves  more  or  less  frequently,  but  the 
last  four  rarely.  The  reports  of  gunshot  injuries  of  the  head,  with 
involvement  of  the  last  four  cranial  nerves,  is  extremely  interesting. 
Already  14  cases  have  been  recorded,  2  of  which  are  described  by  Lannois 
Sargnon  and  Vernet.^^  In  one,  a  bullet  was  removed  from  the  lateral 
aspect  of  the  right  atlas  behind  the  vessels  on  the  right  side,  and  the 
right  lateral  smus  was  tamponed;  in  the  other,  the  bullet  penetrated 
the  right  cheek  and  lodged  in  the  right  rectus  capitis  lateralis  muscle. 
It  was  not  removed.  The  symptoms  in  both  instances  were  alike;  they 
included  hemiparalysis  of  the  tongue  with  reactions  of  degeneration, 
hemiparalysis  of  the  superior  constrictor  of  the  pharynx,  laryngeal 
hemiplegia,  acceleration  of  the  pulse,"  hemiparalysis  with  atrophy  and 
reactions  of  degeneration  of  the  sternocleidomastoid  and  the  trapezius, 
total  anesthesia  of  the  paralyzed  portion  of  the  velum  and  the  pharynx, 
anesthesia  of  the  auricular  branch  of  the  vagus  on  the  corresponding 
side.  There  were  also  involvement  of  the  sympathetic  system,  expressed 
in  1  case  by  a  myosis  without  marked  enophthalmos  and  vasomotor 
disturbances,  and  in  the  other  by  a  mydriasis,  slight  exophthalmos 
without  the  characteristic  vasomotor  disturbances.  Briefly,  the  syn- 
drome included  lesions  of  the  following  cranial  nerves: 

Paralysis  of  the  ninth.  Taste  disturbances  and  paralysis  of 

the  superior  constrictors  on  the 
injured  side. 

Paralysis  of  the  tenth.  Velopharyngeal         hemianesthesia, 

and  hemianesthesia  at  the  level  of 
the  auricular  branch,  spasmodic 
cough  and  respiratory  troubles, 
intense  salivation. 

Paralysis  of  the  eleventh.  Internal  branch:    hemiparalysis  of 

the  velum  of  the  larynx,  accelera- 
tion of  the  pulse;  external  branch; 
hemiparalysis  of  the  sternocleido- 
mastoid and  of  the  trapezius  with 
reactions  of  degeneration. 

Paralysis  of  the  twelfth.  Hemiparalysis  of  the  tongue  with 

reactions  of  degeneration. 

«'  Journal  de  med.  de  Bordeaux,  1915-16,  xlv,  179.        ^^  Lyon  med.,  1916,  cxxv,  336. 


52  SURGERY  OF  THE  HEAD,  NECK  AND  BREAST 

HYDROCEPHALUS. 

Schlapp  and  Gere*^  present  their  results  of  clinical,  postmortem,  and 
histological  observations  in  8  cases  of  internal  hydrocephalus  of  the 
obstructive  t^-pe  with  special  reference  to  the  occlusion  of  the  aqueduct 
of  Sylvius  as  a  cause  of  ventricular  disease.  The  cases,  selected  at 
random,  all  presented  either  complete  occlusion  of  the  aqueductus 
cerebri  or  obliteration  of  the  fourth  ventricle,  due  to  pathological  changes 
in  the  ependymal  or  subependymal  tissues. 

In  addition  to  the  congenital  obstructive  type  under  consideration, 
they  distinguish  an  apparently  idiopathic  type  which  occurs  in  previously 
healthy  young  adults  and  older  children.  They  believe  that  in  these 
there  has  always  existed  a  predisposing  constitutional  weakness  and  that 
excessive  stimulation,  by  some  local  factor,  of  the  ependymal  cells  has 
led  to  gliosis  with  consequent  closure  of  the  iter.  Their  general  conclu- 
sions are  that  many,  if  not  the  majority  of  cases  of  the  congenital  form 
of  hydrocephalus  may  be  attributed  to  "closure  of  the  aqueduct  of 
Sylvius  through  proliferation  of  tlie  glia  and  ependymal  tissues,  or  to 
invasions  of  the  fourth  ventricle  by  tumors  ha^^ing  their  origin  in  the 
floor,  the  choroid  plexus  or  the  membranous  roof  of  the  ventricles." 
Not  all  the  cases  of  the  acquired  types  are  due  to  meningitis,  acute 
infections,  bacterial  invasion  of  the  brain  or  to  the  extension  of  the 
infection  from  the  middle  ear  or  cells  of  the  mastoid,  frontal  and  ethmoid 
bones.  Some  of  these  are  to  be  explained  by  a  consideration  of  the  life 
process  of  the  cell. 

"Metabolism  is  nowhere  more  delicately  expressed  than  in  the  highly 
complex  chemical  reactions  of  the  cells  of  the  central  nervous  system; 
and  while  knowledge  of  these  reactions  is  still  far  from  complete,  it  is 
nevertheless  conceival)le  that  any  slight  noxious  influence  may  be 
sudicient  to  seriously  disturb  the  latent  forces  of  the  glia,  resulting  in 
the  dominating  influence  of  one  or  another  of  the  processes  residing  in 
these  cells.  These  life  processes  may  be  into  the  nutritive,  the  formative, 
and  the  functional  activities.  In  the  first,  which  involves  an  appropria- 
tion of  nutritive  substances  from  the  blood,  potential  energy  is  stored 
u])  and  is  subscfjuently  translated  into  formative  or  functional  activity, 
as  represented  by  cell  division  on  the  one  hand  or  by  functionation  of 
the  specialized  cell  on  the  other.  In  cells  which  have  become  highly 
specialized,  as  the  nerve  cell,  gland  cell,  and  muscle  cell,  the  potential 
oiicrgy  f)f  the  cell  body  is  converted  into  the  predominating  activity, 
and  the  formative  processes  held  in  abeyance,  and  so  long  as  the  normal 
n  lation  between  svnthesis  and  catalvsis  is  maintained,  functional 
activity  of  the  cell  remains  in  a  state  of  constancy.  On  the  other 
hand,  those  cells  not  highly  specialized,  as  the  ependymal,  glia  and  the 
connective-tissue  cells,  formative  activity  is  easily  awakened,  and  so  it 
happens  tiiat  in  many  cases  of  hydrocephalus,  stimulation  of  those  cells 
by  some  irritating  substance  results  in  an  active  i)rolit"erative  process 
which  involves  not  only  the  ependyma  but  the  subependymal  tissues 
of  the  aqueduct  of  Sylvius,  as  seen  in  the  obliterative  gliosis." 
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The  problem  of  hydroceplialus  is  ever  with  us,  and  has  been  discussed 
in  extenso  in  previous  numbers  of  Progressive  Medicine,  The  differen- 
tiation between  the  various  types,  the  obstructive,  non-absorptive  and 
hypersecretory  type  should  always  be  attempted  before  the  selection 
of  any  surgical  proceeding  is  contemplated.  Up  to  the  present  time, 
with  a  few  exceptions,  the  surgery  of  hydrocephalus  implies  only 
attempts  at  drainage,  some  reasonable,  some  bizarre.  I  shall  refer  to 
two  articles  on  ventricular  drainage,  without  comment  save  to  say  that 
strips  of  thin  celloidin  offer  a  better  drainage  material  than  either  linen 
or  silk. 

We  note  a  preUnnnaryjeport  on  41  cases  of  hydrocephalus,  by  Sharpe,^'' 
who  drains  the  ventricles  into  the  subcutaneous  tissues  of  the  scalp  by 
means  of  linen  strands.  By  the  time  the  strands  of  linen  become 
absorbed,  the  in-growth  of  endothelium  along  the  course  of  the  threads, 
according  to  the  author,  has  formed  a  permanent  channel.  In  the 
series  of  41  cases  there  were  13  deaths,  probably  due  to  the  rapid  loss  of 
cerebrospinal  fluid,  and  of  the  28  surviving  cases  only  6  seemed  improved. 
The  report,  however,  was  too  recent  to  judge  of  the  ultimate  effect  of 
the  operation. 

Sharpe  distinguishes  between  external  and  internal  hydrocephalus 
by  the  following  method:  With  the  patient  in  a  horizontal  position  and 
the  midline  of  the  head  on  a  level  with  the  spinal  column,  spinal  puncture 
and  ventricular  puncture  will  show  equal  pressure  in  case  of  external 
hydrocephalus,  while  in  the  internal  type  the  ventricular  pressure  is  the 
greater. 

Peskind*'^  advocates  drainage  of  the  ventricles  as  early  as  the  first  or 
second  month  in  congenital  hydrocephalus.  In  one  case  he  operated  in 
the  seventh  month  upon  a  child  with  other  congenital  defects— spina 
bifida,  fracture  of  the  femur  and  paraplegia.  The  spina  bifida  was 
repaired  in  the  fourth  week,  and  the  child  gained  in  weight  until  it  was 
six  months  old,  when  it  began  to  lose  ground.  The  hydrocephalus, 
present  at  birth,  became  more  pronounced,  as  it  often  does  under  these 
circumstances,  and  Peskind  drained  the  ventricles  by  the  following 
method:  Under  local  anesthesia  three  hali-mch  incisions  were  made 
in  the  scalp  and  three  holes  ^  in.  in  diameter  trephined  in  the  skull  on  the 
right  side,  the  center  hole  over  a  supposedly  silent  area,  one  about  two 
and  one-half  inches  to  the  front  and  the  other  about  one-half  inch  to  the 
back.  The  dura  in  the  center  opening  was  then  punctured  and  a  long 
probe,  with  V-notch  at  one  end,  mounted  with  four  strands  of  Pagen- 
stetcher  linen  thread,  was  introduced  into  the  distended  ventricle. 
Another  probe  bent  upward  and  perforated  near  its  end  was  threaded 
with  a  loop  and  passed  through  the  anterior  opening  between  the  bone, 
and  when  exposed  at  the  middle  opening,  the  ends  of  the  four  threads 
were  threaded  through  the  loop  and  drawn  forward  to  be  left  buried 
between  the  dura  and  skull.  The  probe  was  then  passed  through  the 
posterior  opening  beneath  the  dura  until  it  reached  the  middle  opening, 

^^  American  Journal  of  the  Medical  Sciences,  1917,  cliii,  573. 
'^'  Cleveland  Medical  Journal,  1916,  xv,  693. 
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where  tlie  reiiiaiiiiiiK  t"<»ur  threads  were  caii^'ht  ami  drawn  l)aek  between 
the  dura  an<l  left  in  the  siil)diiral  space.  The  skin  incisions  were  closed 
with  silkworni-^Mit  sutures.  A  small  amount  of  cerebrospinal  fluid 
escaped  during'  the  operation  and  for  about  twenty  hours  subsequently. 
At  till'  '11(1  of  three  weeks  there  was  a  marked  improvement  as  to  the 
size  and  shape  of  the  head;  the  forehead  was  less  bulKini;,  the  veins  not 
so  full,  the  eyebrows  l)etter  defined,  the  skin  of  the  forehead  wrinkled, 
the  eyelids  were  more  mobile  and  the  eyes  a  little  less  prominent.  The 
threads  were  left  in  situ  for  twenty-seven  .days  and  then  removed 
throu^di  the  middle  opening;.  The  threads  were  perfectly  clean  and  the 
eerebrosi)inal  fluid  withdrawn  was  normal.  The  threads  had  evidently 
caused  neither  infection  nor  irritation. 

Drainage  of  the  ventricles  1)\-  callosal  puncture  should  not  be  practised 
except  as  a  matter  of  temporary  expediency.  My  attention  was  called 
to  the  report  of  this  operation  by  Ilalsted'^^  as  a  means  of  treating  liydro- 
cephalus.  I  speak  with  a  certain  hesitancy  on  this  question,  but  as  a 
result  of  my  opi)ortunities  for  observation  I  am  coming  to  the  con- 
viction, rather  regretfully,  that  the  callosal  puncture  opening  does  not 
remain  i)atulous  indefinitely  but  only  for  a  limited  time.  This  is  unfor- 
tunate since  the  immediate  effects  are  so  satisfactory  and  the  technic  so 
simple. 

RHINORRHEA. 

The  s])ontane(Mis  How  of  cerebrospinal  fluid — rhinorrhea — has  long 
been  recognized  as  a  possible  accompaniment  of  brain  tumors  or  chronic 
hydrocephalus,  at  all  events  of  conditions  with  increased  intracranial 
tension.  The  escai)e  of  cerebrospinal  fluid,  automatically,  affords  a 
relief  of  pressure  which  in  its  beneficent  action  exceeds  by  far  the  usual 
surgical  pnx-edures  designed  for  the  same  jjurpose.  As  some  one  naively 
said,  if  the  surgeon  could  but  imitate  nature's  method  of  regulating 
intracranial  pressure  1>\  the  establislunciit  of  a  ccrcl)r()spinal  fistula, 
many  of  the  i)roblems  of  intracranial  pressure  would  be  solved.  As  a 
matter  of  fact,  it  is  well-known  that  in  trans})licnoidal  oi)erations  iipon 
the  |)itiiitary  the  escajx'  of  cerel)r()si)inal  fluid  inunediately  after  the 
ojHTation  is  rather  an  ominous  sign,  as  indicating  a  direct  communica- 
tion with  the  subarachnoid  space  and  predisposing  toward  meningitis. 
Nature's  technic  in  the  establishment  of  a  fistula  differs  in  these  respects; 
the  fistulous  tract  in  course  of  prejjaration,  extending  over  many  weeks 
or  months,  is  gradually'  but  tli()rt)Ughl>-  protected  by  adlu-^ions  from 
sources  of  infection. 

Without  an  autojjsy  one  can  never  l>c  (juitc  sure  as  to  the  diagnosis, 
that  is,  whether  one  is  dealing  with  a  tumor  or  chronic  meningitis  with 
hvdrocei)halus.  I  vi\iillv  recall  the  case  of  a  child  who  iuidinibtedl>'  had 
di^ten^h•d  \-entri<'les,  an  enlarged  sella  turcica,  con\  olut  ional  markings  of 
the  skull,  signs  of  disturbances  of  both  pineal  and  hypophy.seal  func- 
tion, and  .so  much  ataxia  that  locomotion  was  utterly  imj)ossible.  I  had 
drained  the  ventricles  by  a  callosal  i)unctnrt'  for  the  j)urpose  of  relieving 

•*S\irp;ir4il  (linir,  Chicago,  I'.UT,  I,  4S0. 
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the  headache  and  vomiting,  l)ut  niori'  particiiUirly  the  papillo-edema. 
When  all  hope  of  permanent  recovery  had  been  al)andoned  and  the 
concHtion  regarded  as  hopeless,  a  rhinorrhea  made  its  appearance,  and 
from  that  time  the  patient's  condition  has  been  restored  alraost  to 
normal,  at  least  insofar  as  she  is  now  able  to  resume  the  activities  of 
school  life. 

The  case  of  Souques  and  Odier"  has  many  points  of  interest.  The  flow 
began  about  nine  years  after  the  appearance  of  the  first  symptom,  it 
was  continuous  day  and  night,  increasing  and  decreasing  at  times,  for  no 
accountal)le  reason,  the  ciuantity  varying  from  300  to  500  c.c.  The 
examination  of  the  fluid  established  its  character.  The  .r-ray  examina- 
tion showed  the  deformation  of  the  sella  turcica  characteristic  of  an  intra- 
sellar  lesion.  The  enlargement  of  the  sella  turcica  and  the  obliteration 
of  the  sphenoidal  sinus  confirmed  the  diagnosis. 

MENINGITIS. 

Someone  suggested  the  term  pyocephalus  for  that  residual  condition 
of  meningitis,  when  the  outlet  to  the  ventricles  is  obstructed  and  the 
purulent  exudate  so  pent  up  that  its  pressure  and  toxic  influence  leads  to 
diastrous  results.  In  this  connection,  I  emphasized  the  necessity  of 
direct  ventricular  drainage  and  of  intraventricular  therapy  with  appro- 
priate sera.  The  relapses  which  one  sees  in  meningitis,  even  in  the  serum 
treatment  of  cerebrospinal  meningitis,  are  unquestionably  due  to  the 
extension  of  the  infection  to  the  ventricles  themselves  and  to  their 
isolation.  As  Ramond«^  puts  it,  cases  of  prolonged  meningitis  are  due  to 
an  infectious  ependymitis.  Postmortem  observations  confirm  his  tlieory 
that  infection  of  the  cerebrospinal  axis  by  meningococcus  or  other  organ- 
isms takes  place  in  two  stages:  the  first  stage  involves  the  subarachnoid 
space,  the  second  the  ventricular  cavities  via  the  foramina  of  IMagendie 
and  Luschka.  Ramond  introduces  certain  experimental  evidence  to 
prove  that  there  is  not  a  free  circulation  between  the  ventricles  and 
subarachnoid  space  in  either  direction.  For  example,  methyl  blue, 
injected  by  lumbar  puncture,  penetrates  the  ventricles  with  difficulty, 
and  inversely,  when  introduced  into  the  ventricles,  it  shows  no  disposition 
to  enter  the  subarachnoid  space.  For  this  reason  when  the  ventricles 
are  involved  the  serum  must  be  injected  directly  into  them.  Even  though 
there  may  not  be  free  communication  in  cases  of  meningitis  between  the 
ventricles  and  the  subarachnoid  space,  there  are,  so  Ramond  maintains, 
microscopic  a\enues  which  permit  the  passage  of  microorganisms  from 
the  ventricles  to  the  subarachnoid  space,  and  vice  versa.  Therefore,  if 
no  attempt  is  made  to  arrest  the  disease  by  intra^'entricular  treatment, 
the  ventricles  continue  to  act  as  a  constant  source  of  infection  and  the 
intraspinal  use  of  specific  sera  is  ineflfective.  The  meningitis  is  continued 
by  repeated  reinfection  from  the  ventricles. 

Intraventricular  serotherapy  for  isolated  cerebrospinal  meningitis  or 
ventricular  ependymitis  is  also  advocated  by  Verbizier  and  Chauvel.*^^ 

«"  Bull,  et  mem.  Soc.  m6d.  d.  hop.  de  Paris,  1917,  xli,  752. 

68  Progres.  m^d.,  1916,  xxxiii,  95. 

«9  Bull,  et  mem.  Soc.  m6d.  d.  h6p.  de  Paris,  1917,  xxxiii,  595. 
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In  one  case  previously  reported,  the  patient  recovered;  in  another, 
though  there  was  transitory  relief,  the  patient  died  on  the  third  day 
after  an  intraventricular  injection  of  antimeningococci  serum.  Death 
was  due  to  the  virulent  character  of  the  infection. 


OXYCEPHALUS. 

The  condition  of  oxycephalus  is  one  which  has  caused  many  specu- 
lations as  to  its  etiology.  As  the  precise  etiology  is  still  undetermined, 
the  opportunity  for  repeated  observations  may  be  instructive.  Bedell's'" 
experience  with  3  cases  in  one  family  is  unique.  The  father  of  the 
children  spent  the  last  two  years  of  his  life  in  an  insane  asylum;  he  was  a 
paretic  but  had  no  abnormality  of  the  head.  The  Wassermann  reaction 
of  his  spinal  fluid  was  positive.  The  mother  was  dead;  she  was  an 
alcoholic,  had  a  divergent  strabismus  and  an  ex-pression  suggestive  of 
acromegaly.  The  oldest  child,  an  intelligent  girl  of  eleven  years,  was 
practically  normal  except  that  her  head  was  somewhat  square  in  shape, 
with  a  definite  ridge  over  the  bregma,  and  her  forehead  low.  The  vision 
in  both  eyes  was  20/30;  the  pupils  reacted  to  light  and  accommodation 
and  were  irregularly  quadrate.  There  was  eight  degrees  of  exophoria 
in  the  left  eye  and  1C.5  degrees  of  exophthalmos  in  both  eyes  measm-ed 
with  a  Ilertel  instrument. 

The  second  child,  a  boy,  aged  eight  years,  was  not  normal  at  birth, 
though  labor  was  uncomplicated.  His  head  was  of  a  peculiar  shape,  his 
palate  arched  and  high,  the  nasal  septum  deviated  to  the  right  and  the 
turbinates  were  large.  His  lower  jaw  protruded,  the  superficial  veins  of 
the  neck  were  large,  the  postcervical  glands  palpable.  His  chest  was 
long  and  narrow,  and  the  angle  of  the  ribs  more  marked  than  normal. 
lies])iration  was  abdominal.  There  was  no  evidence  of  early  rachitis; 
the  child  appeared  dull  and  his  expression  that  of  a  mental  defect.  His 
forehead  was  high,  sloping  upward  to  the  vertex,  with  a  bony  ridge  to  the 
bregma.  Vision,  right  20/70,  left  20/30;  both  pupils  reacted  to  light  and 
accommodation,  but  were  irregularly  round  on  account  of  a  straight 
nasal  margin.  The  disks  were  irregularly  round  with  whitish  nerve  heads 
and  the  vessels  in  ])arts  blurred  by  swelling  of  the  nerve  head  plus  three 
diopters.  There  was  a  bilateral  exophthalmos,  measuring,  with  the 
I  lertel  instrument,  20  degrees.  Nystagmus  and  a  tendency  to  divergence 
were  botli  ])resent. 

The  third  case,  a  girl  aged  seven  years,  was  a  forceps  delivery.  A 
stui)i<l  exj^ression,  mouth-breathing,  high  palatal  arch,  nasal  septum 
deviated,  moderate  pharyngitis  with  adenoids,  palpable  posterior  cervical 
glands,  were  some  of  the  ])hysical  stigmata  observed,  but  there  were  no 
signs  of  rachitis.  The  forehead  was  high  and  conical,  the  sui)erficial 
veins  in  the  frontal  region  ])rominent,  and  there  was  a  distinct  ])ony 
ridge  at  the  bregma.  The  ])upils,  slightly  irregular,  reacted  to  light  and 
accommodation,  the  disks,  of  irregular  outline,  were  pigmented,  pale 
bluish   white,  and  the  bloodvessels  of  irregular  caliber.    The  Hertel 
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exophthalometer  registers  10  degrees  on  the  right  and  8.5  degrees  on  the 
left.  There  was  a  divergence  of  30  degrees  with  short  excursive  rapid 
lateral  nystagmus;  the  disk  was  elevated  to  plus  6  diopters.  The  head 
was  known  to  have  been  normal  at  birth  and  up  to  the  second  year,  but  it 
was  not  possible  to  ascertain  when  the  change  took  place.  The  Wasser- 
mann  reaction  was  negative  in  all  the  cases. 

The  second  of  the  3  cases  was  operated  upon,  but  died  in  a  few  hours. 
At  the  autopsy  the  following  abnormal  features  were  recorded:  The 
frontal  region  was  unusually  prominent;  the  inner  surface  of  the 
calvarium  and  base  of  the  skull  showed  unusually  well-marked  depres- 
sions, separated  by  sharp  ridges;  the  bones  of  the  skull  were  much 
thicker  than  normal.  The  brain  weighed  1380  gm.,  rather  large  for  the 
age  of  the  patient,  both  hemispheres  were  equal  in  length  though  elon- 
gated, the  convolutions  were  flattened,  the  left  hemisphere  being  some- 
what smaller  than  the  right.  Both  optic  nerves  were  atrophied  but  there 
was  no  closure  of  the  optic  foramina  nor  were  there  any  signs  of  menin- 
gitis or  rachitis.  These  findings  would  rather  coincide  with  those  of 
observers  who  do  not  consider  rachitis  a  necessary  preexisting  factor. 
In  Case  2  the  disease  may  have  been  present  at  birth,  although  the 
swelling  of  the  optic  nerve  would  hardly  support  this  contention.  On  the 
other  hand,  optic  atrophy  was  advanced  in  Case  3,  although  the  child's 
head  was  kno^\^l  to  have  been  normal  until  she  was  past  two  years  of 
age.  These  are  points  of  interest  in  connection  with  the  etiology.  If, 
in  the  second  case,  the  deformity  of  the  head  was  present  from  birth  and 
yet  for  eight  years  there  was  no  choked  disk,  and  if,  in  Case  3,  optic 
nerve  atrophy  was  already  advanced,  there  must  be  some  cause  other 
than  cranial  deformation  to  account  for  the  visual  disturbances.  Further- 
more, the  case  that  came  to  autopsy  showed  no  narrowing  of  the  optic 
foramina,  nor  changes  about  the  nerve  or  in  the  meninges. 

THE  PAROTID  GLAND. 

Method  for  Incising  Parotid  Gland  without  Injury  to  Facial  Nerve, — 
IMany  surgeons  fear  to  make  incisions  in  this  region  for  fear  of  injuring 
the  facial  nerve  distribution,  and  consequently  the  following  method 
by  LilienthaF^  is  worth  reproducing:  "A  description  of  the  method 
follows,  but  modifications  will  doubtless  occur  to  the  surgeon  according 
to  the  requirements  of  the  case. 

"A  vertical  skin-deep  incision  is  made  in  front  of  the  auricle,  and  just 
as  close  to  it  as  possible.  This  incision  is  extended  to  the  hollow  behind 
the  angle  of  the  jaw  and  thence  in  a  gentle  ciu"ve  forward  as  far  as  the 
projection  of  the  anterior  border  of  the  masseter  muscle.  The  flap  of 
skin  thus  formed  is  reflected  forward,  revealing  the  greater  part  of  the 
parotid  gland  with  its  overlying  fat  and  fascia.  Incisions,  as  many  as 
appear  necessary  for  drainage,  may  now  be  made  tlirough  the  parotid 
fascia  into  the  gland  itself,  the  lines  radiating  in  a  general  way  along 
the  course  of  the  pes  anserinus.    No  incision,  however,  should  cross  the 
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line  of  Stenson's  duct,  for  fear  of  salivary  fistula.  Deeper  collections 
of  pus  may  be  evacuated  through  this  same  cutaneous  incision  by 
puncturing  through  the  fascia  behind  the  ramus  of  the  jaw  and  then 
enlarging  the  opening  with  the  director  and  dressing  forceps. 

"The  openings  into  the  parotid  may  be  packed  or  otherwise  drained, 
the  cutaneous  flap  not  being  replaced  until  healing  is  well  advanced, 
when  it  may  be  held  in  i)osition  with  adhesive  strips.  A  glance  at  the 
figures  will  make  the  entire  procedure  clearer  than  my  words.  The 
resulting  cicatrix  is  far  less  obvious  than  smaller  ones  made  by  drainage 
through  the  cheek." 


Fig.  1. — S  lends  to  the  double  dotted  line  represent inp;  the  lorution  of  Stenson's 
duct.  The  white  lines  represent  the  nerve  branches  in  diajinunniatie  manner. 
'I'he  heavy  dark  lines  are  the  incisions  in  the  parotid  gland.  The  wound  runs  too 
far  forward. 

THE  FACE  AND  NECK. 

Gunshot  Injuries  of  the  Mandible.  Of  not  uncommon  occurrence  in  the 
l)resent  war  arc  those  distressing  wounds  of  the  face  and  jaw  bones 
which  have  attracted  i)articular  attention,  not  only  on  accomit  of  the 
flisfigiu'cnient  which  they  cause,  but  even  more  so  from  the  (lifficulty 
that  was  at  first  encountered  in  dealing  with  them.  This  difficulty  is 
the  logical  outcome  of  an  attitude  that  regarded  dentistry  and  surgery 
as  two  distinct  and  separate  professions.  So  long  as  this  theory  was 
allowed  to  dominate  practice,  a  man  who  had  an  extensive  injury  of 
the  face  and  jaw  i)one  had  about  as  much  chance  for  an  ideal  result  as 
had  the  man  with  an  oj)en  fracture  of  a  limb  in  the  days  when  the  physi- 
cian and  the  bone-setter  could  find  no  common  groimd  iij)on  which  to 
meet.     The  bone-setter  und    the   i)hysician  who  refused  to  recognize 
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the  sur^oon  arc  of  llie  past,  l)ut  the  surgeon  and  the  dentist  in  their 
rehition  to  each  other  only  too  frecjuently  perpetuate  the  agnostieism  of 
those  older  practitioners.     (Blair.) 

There  is  a  great  deal  of  literature  on  this  subject,  but  I  will  only  refer 
to  Blair/2  Martinier  and  Lemerle,"  Bennett/'*  Kazanjian,^^  Kazanjian 
and  Burrows, '^'^  Valadier  and  Whale,''^  Colyer/'*  Munmiery,^^  and  Cole.^" 

In  the  British  Army,  soldiers  suffering  from  wounds  of  the  face  and 
jaws  are  collected  in  centers  for  treatment.  Some  of  the  advantages 
have  been: 

"The  nursing  staff  is  more  efficient  as  they  become  familiar  with,  and 
devote  their  entire  attention  to,  the  care  of  fractured  jaws.  The  daily 
care  and  feeding  have  been  organized  to  make  easier  the  treatment  of  a 
large  number  of  patients. 

"The  development  of  a  mechanical  laboratory  has  made  it  possible 
to  apply  at  an  early  date  the  splints  and  appliances  which  are  essential 
to  successful  treatment. 

"The  treatment  of  cases  during  a  period  of  over  eighteen  months  has 
given  opportunity  to  maintain  a  comprehensive  system  of  records  from 
which  deductions  can  be  made  on  the  complications,  mortality,  etc." 
(Kazanjian.) 

In  these  injuries  the  jaw  is,  in  some  respects,  the  most  important 
part  affected,  but  we  must  remember  that  the  missile  is  apt  to  com- 
minute many  bones  of  the  face  and  to  lacerate  the  eye,  nose,  ear,  head 
and  submaxillary  and  cervical  regions.  Admission  to  the  special  hos- 
pital usually  occurs  two  or  three  days  after  injury,  and  the  man  is  suffer- 
ing from  mental  shock,  toxic  absorption  from  the  wounds,  tlie  lack  of 
nourishment  from  difficulties  in  mastication.  Furthermore,  certain 
complicating  injuries  to  the  head,  chest,  abdomen,  fractures  of  the  long 
bones,  etc.,  must  be  considered. 

Three  indications  for  treatment  stand  out,  control  of  the  sepsis  in  the 
wound,  control  of  secondary  hemorrhage,  and  fixation  of  the  fragments. 
The  region  of  the  wound  is  anesthetized  by  the  infiltrative  or  conductive 
method  with  a  2  per  cent,  solution  of  novocaine.  Foreign  bodies,  frag- 
ments of  teeth,  or  roots  and  detached  segments  of  bone  are  removed. 

"  At  the  beginning  of  the  war,  broken  fragments  of  bone  were  removed 
too  freely;  many  such,  if  left,  would  have  thrown  out  callus.  A  tooth 
should  never  be  removed  if  there  is  any  chance  of  it  subsequently 
forming  a  useful  support  for  dentures  or  other  appliances.  Even  in  the 
line  of  fractures  the  extraction  of  a  tooth  may  be  left  until  later,  since 
for  the  period  immediately  following  injury  it  may  provide  an  invaluable 
point  d'appui  for  some  appliance."     (Valadier  and  Whale.) 

Shreds  of  tissue,  all  unimportant  lacerated  and  contused  skin,  muscle 

'2  1917,  C.  V.  Mosby  Co.,  St.  Louis. 

"  Injuries  of  the  Face  and  Jaw,  William  Wood  &  Co.,  1917. 

'■»  Practitioner,  1917,  xcix,  210. 

"  British  Medical  Journal,  1917,  ii,  3. 

"^  British  Journal  of  Surgery,  1917,  v,  126. 

"  Ibid.,  V,  151,  and  British  Medical  Journal,  1917,  ii,  5. 

"  British  Medical  Journal,  1917,  ii,  1. 

'5  Practitioner,  1916,  xcvi,  73. 

8«  Lancet,  1917,  i,  415. 
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and  fascia  tags  are  cut  away.  The  mouth  is  irrigated  at  frequent  inter- 
vals, day  and  night,  with  some  antiseptic,  such  as  boric  acid  or  potassium 
permanganate,  and  the  mucous  surfaces  swabbed  clean  with  cotton 
pledgets  soaked  in  tincture  of  iodine.  Attention  should  be  paid  to  food 
particles  about  the  roots  of  teeth.  In  463  cases  Kazanjian  had  2  fatal 
cases  of  septicemia,  and  5  fatal  cases  of  bronchopneumonia.  jNIany  cases 
had  bronchopneumonia  on  admission,  and  he  attributes  it  to  the  use  of 
general  anesthesia.  A  spreading  cellulitis,  erysipelatous  in  nature,  was 
observed  several  times. 

Valadier  and  Whale  urge  that  the  extensive  wound  in  the  face  should 
be  closed  as  soon  as  possible.  They  insert  two  rows  of  stitches — a  deep 
layer  of  heavy  catgut,  embracing  the  facial  and  muscular  strata  and  a 
superficial  layer  of  silkworm  gut  approximating  the  skin.  The  parts 
need  not  be  brought  into  perfect  apposition  at  the  start  if  there  is  much 
tension. 

In  the  1010  cases  treated  by  A'aladier  and  Whale  there  were  7  deaths 
from  pneumonia;  they  also  had  erysipelas,  sinusitis,  quinsy  and  deaths 
from  septicemia,  septic  meningitis,  pyemia,  and  mediastinitis. 

Hemorrhage.  /Vmong  400  cases  treated  by  Kazanjian  and  his 
co-workers,  there  were  34  cases  of  secondary  hemorrhage  (8.5  per  cent.), 
and,  of  these,  7  were  fatal.  The  majority  took  place  between  the  fourth 
and  twelfth  day,  and,  curiously,  most  of  them  appeared  during  the  night 
or  early  afternoon.    The  following  table  indicates  the  source: 

Hemorrhages  from  No.  of  ligations.  Deaths. 

r?    ■  1      I        /I         u    \  -7  /  ^"ndcr  local  anesthesia,      5  \     r. 

Facial  artery  (or  branches),  7         |  ^-^^^^  ^^^^^^^  anesthesia,  2         )     ^ 

Nasal  region,  4  

ILing:ual,  6  1 

External  carotid,  9  2 

Common  carotid,  4  3 

riiaryngcal  region,  3  1 

Totals  35  26  7 

In  one  case  hemon-hage  occurred  from  both  the  nasal  and  the  pharyngeal  regions. 

I  may  insert  here  that  ^'aladier  and  Whale,  in  1010  cases,  only  had 
occasion  to  ligate  the  artery  in  11  cases. 

Sometimes  the  hemorrhage  occurs  suddenly;  often  there  is  a  prelimi- 
nary seepage  of  arterial  blood  (this  sign  has  been  noted  in  civil  surgery 
by  keen  observers).  At  the  ])r('liminary  examination  of  the  patient  the 
exact  areas  from  which  bleeding  may  be  expected  should  be  noted.  A 
separate  tray  containing  swabs,  ribbon  gauze,  hemostats,  sinus  forceps, 
head  mirror,  dental  head  mirror,  adrenalin,  hydrogen  peroxide,  etc., 
slKMild  be  kept  specially  ready  for  this  emergency. 

".\s  soon  as  the  hemorrhage  a]ipears,  the  attending  nurse  should  send 
for  the  medical  odicer,  and,  while  awaiting  his  arrival,  should  syringe 
the  ])atient's  mouth  with  hydrogen  jjeroxide,  and  attempt  to  control 
the  bleeding  with  digit^U  pressure.  The  patient  should  be  kept  sitting 
in  bed  against  a  back-rest,  to  facilitate  the  work,  to  reduce  the  blood- 
pressure  in  the  head,  and  to  prevent  the  flow  of  irrigating  solutions  and 
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blood  into  the  tlii'oat.  The  use  of  hydrogen  peroxide  gives  a  clean  field 
of  operation  in  the  shortest  time,  and  acts  to  a  slight  degree  as  a  hemo- 
static. Following  this,  the  area  is  swabbed  rapidly,  and  that  i)art  from 
which  blood  issues  is  packed  tightly  with  gauze  soaked  in  adrenalin 
chloride. 

"As  an  adjunct  to  packing  a  specially  devised  clamp  will  be  found  useful. 
This  consists  of  a  heavy  piece  of  wire,  from  eight  to  ten  inches  long,  bent 
to  a  U-shape,  with  a  'finger'  or  pad  of  dental  modeling  composition  or 
vulcanite  rubber  on  each  end.  The  clamp  is  adapted  by  bending  it  so 
that  one  end  presses  over  the  packing  while  the  other  presses  externally 
at  a  corresponding  point  under  the  chin  between  the  hyoid  bone  and  the 
lingual  aspect  of  the  mandible.  Ligatiu-es  or  elastic  bands  about  the 
arms  of  the  clamp  will  give  the  desired  amount  of  pressure.  A  clamp 
of  similar  pattern,  but  of  reduced  dimensions,  serves  for  the  arrest  of 
hemorrhage  from  the  facial  artery,  exactly  as  one  would  pinch  it  with 
the  thumb  on  the  cheek  and  the  forefinger  inside  the  mouth. 

"  It  must  be  remembered  that  even  though  the  act  of  packing  may 
not  be  the  final  means  of  stopping  the  hemorrhage,  nevertheless  it  must 
be  carried  out  to  control  it  for  the  moment,  and  to  minimize  the  chances 
of  recurrence  before  ligation  is  effected."     (Kazanjian.) 

Operative  Treatment  of  Hemorrhage.  If  the  above  measures  fail,  the 
bleeding-point  must  be  ligated:  (1)  Directly  at  the  point  of  bleeding; 
(2)  proximal  to  the  bleeding;  (3)  by  means  of  external  carotid  ligation. 
Kazanjian  and  Burrows  note  four  groups  of  cases  in  which  ligation  of 
the  bleeding-point  is  the  correct  practice,  (a)  Those  in  which  the  bleed- 
ing is  external;  (b)  intrabuccal  hemorrhage  of  small  volume,  from  an 
artery  of  the  frenum,  one  of  the  palatine  arteries,  or  some  other  branch 
of  the  lingual,  facial,  or  internal  maxillary;  (c)  from  the  free  portion  of 
the  tongue,  the  ranine  artery  being  the  offender;  {d)  from  the  floor 
of  the  mouth  with  a  wide-open  face. 

In  many  cases  such  direct  ligation  is  impracticable  and  they  then 
ligate  the  bleeding  artery  at  a  point  proximal  to  the  injury. 

It  is  necessary  to  locate  the  particular  artery  which  is  bleeding,  arid 
this  may  be  the  lingual,  inferior  dental,  facial  or  the  external  carotid 
itself,  with  its  tonsillar,  pharyngeal  and  other  branches.  It  is  not  always 
easy  to  do  this,  the  splinters  of  the  jaw  frequently  acting  as  missiles, 
thus  destroying  the  help  derived  from  following  the  bullet  track;  the 
swelling  of  the  tongue  and  other  soft  tissues  is  also  complicating. 
Broadly  speaking,  Kazanjian  and  Burrows  state  that  "(a)  bleeding 
from  the  floor  of  the  mouth  comes  from  one  or  both  lingual  arteries  or 
their  branches;  (b)  bleeding  from  between  the  fragments  of  a  broken 
lower  jaw  arises  from  the  inferior  dental;  (c)  bleeding  from  the  cheek  or 
lip  has  its  origin  in  a  branch  of  the  facial;  and,  lastly,  (d)  bleeding  from 
the  pharyngeal  and  tonsillar  regions  will  call  for  ligation  of  the  external 
carotid  artery.*' 

They  do  not  follow  the  at  first  obvious  method  of  ligating  the  external 
carotid  artery;  the  operation  is  formidable  and  dangerous,  and  recurrent 
bleeding  is  apt  to  occur  after  establishment  of  the  collateral  circulation. 
Experience  has  shown  that  profuse  recurrent  hemorrhage  from  the  floor 
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of  the  mouth  nearly  always  arose  from  one  or  both  lingual  arteries  or 
their  branches. 

The  external  carotid  is  ligated  as  a  final  resort,  or  where  the  bleeding 
occurs  from  the  pharyngeal  or  tonsillar  regions. 

L'ujution  of  the  Lingual  Artery.  This  artery  arising  from  the  external 
carotid  passes  upward  on  the  mi<l(lle  constrictor  of  the  pharynx.  In 
its  second  portion  it  is  covered  by  the  digastric  and  stylohyoid  nuiscles, 
and  farther  fonvard  by  the  hyoglossus.  The  third  portion  passes  up 
between  the  hyoglossus  and  genioglossus,  and,  on  reaching  the  free  i)art 
of  the  tongue,  is  continued  on  its  under  surface  to  the  tip  as  the  ranine 
arterv'.  Kazanjian  and  Burrows  ligate  either  in  the  first  or  second  parts 
and,  as  few  surgeons  are  familiar  with  this  ligation,  I  will  give  their 
description  verbatim. 

"  (a)  Ligation  of  the  First  Part  of  the  Lingual.  ^Vith  the  patient  supine 
his  face  inclined  to  the  opposite  side,  and  the  neck  extended  over  a 
sand-bag,  an  incision  is  made  along  the  anterior  border  of  the  sterno- 
mastoid,  the  center  of  the  incision  being  opposite  the  great  cornu  of  the 
hyoid  bone.  The  sternomastoid  having  been  exposed,  the  deep  cervical 
fascia  is  divided  ])arallel  with  its  anterior  border.  The  carotid  triangle 
is  thus  uncoverecl.  Within  this  triangle  are  the  external  carotid  artery 
and  its  branches.  They  are  concealed,  however,  by  areolar  tissue, 
lymphatics  and  certain  veins,  of  which  the  common  facial  and  the  lingual, 
with  their  tributaries,  chiefly  concern  us.  There  may  be  a  temptation 
to  try  to  exj)Ose  the  lingual  artery  by  retraction  of  these  ^■eins.  Unless, 
however,  the  exposure  is  quite  easily  accomplished  in  this  way  it  is 
better  to  divide  and  tie  any  veins  that  obscure  our  view.  Time  ought 
not  to  be  wasted  in  attempting  to  preserve  any  \ein  which  lies  in  the 
way  of  a  clear  and  unembarrassed  field.  The  external  carotid  artery  is 
now  exposed,  with  the  superior  thyroid,  lingual  and  facial  arteries 
successively  arising  from  its  anterior  wall  a  short  distance  above  the 
bifurcation.  The  landmarks  that  must  now  be  identified  clearly  are: 
(1)  The  posterior  end  of  the  great  cornu  of  the  hyoid  bone;  (2)  the 
posterior  belly  of  the  digastric,  with  the  stylohyoid  muscle;  (3)  the 
hypoglossal  nerve.  All  these  are  rai)idly  recognized.  The  lingual 
artery  is  then  traced  upward  and  forward  to  where  it  passes  deeply 
to  the  hyoglossus,  stylohyoid  and  digastric  muscles.  Two  ligatures 
are  applied  at  this  point  and  the  artery  is  divided  between  them.  The 
reason  for  tying  the  artery  so  far  forward  is  to  allow  a  sufficiently 
long  stum])  l)(>twe(>n  the  jiroximal  ligature  and  the  external  carotid 
artery. 

"(6)  Ligation  of  the  Second  Part  of  the  Lingual.  The  patient  is  arranged 
on  the  table  in  the  .same  posture  as  for  ligation  of  tiie  first  part.  A  curved 
incision  is  made,  commencing  half  an  inch  brlow  the  mental  tubercle, 
j)assing  downward  an<l  backward  to  tlu>  hyoid  bono  or  the  upper  border 
of  the  thyroid  cartilage  according  to  tiic  amount  of  disj^lacement  of 
the  jaw — and  then  upward  and  backward  to  tiie  sternomastoid  mu.scle. 
The  flaj)  thus  formed  is  turned  up  and  the  deep  fascia  is  divided  in  the 
line  of  the  original  incision.  The  submaxillary  gland  is  retracted  upward 
so  as  to  expose  the  floor  of  the  submaxillary  triangle  and  the  following 
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landmarks  are  identified:  (1)  The  anterior  and  posterior  bellies  of  the 
digastric,  with  their  intervening  tendon;  and  (2)  the  hypoglossal  nerve, 
lying  on  the  hyoglossus  muscle  and  crossing  the  angular  space  between 
the  two  bellies  of  the  digastric  to  pass  under  the  mylohyoid  muscle. 
The  hyoglossus  is  then  cut  through  midway  between  the  hypoglossal 
nerve  and  the  greater  cornu  of  the  liyoid  bone,  the  line  of  incision  being 
parallel  to  the  latter  structure.  This  will  expose  the  lingual  artery, 
which  is  then  tied  in  two  places,  and  cut  through  between  the  ligatures. 

"Special  Difficulties.  The  displacement  of  the  broken  jaw  and 
the  swelling  of  the  neighboring  structures  lessens  the  freedom  and  ease 
of  exposing  the  lingual  artery  in  many  cases,  nor  is  one  helped  very 
much  by  attempthig  to  raise  the  lower  jaw.  In  particular,  the  sub- 
maxillary salivary  gland  and  the  lymphatic  glands  in  the  submaxillary 
triangle  are  apt  to  form  a  solid,  unyielding  mass  which  lies  in  the  way  of  a 
good  view  of  the  lingual  artery.  In  some  such  cases  retraction  of  these 
structures  is  unavailing,  and  it  will  tlien  be  found  of  great  assistance 
to  resect  them:  a  maneuver  which  does  not  materially  lengthen  the 
operation,  while  it  greatly  facilitates  exposure  of  the  lingual  artery  in 
the  second  portion.   We  have  had  to  carry  out  this  detail  in  two  instances. 

"Another  trouble  is  the  depth  at  which  the  artery  lies.  This  can  be 
countered  by  the  assistant,  who,  with  his  hand  placed  on  the  other  side 
of  the  patient's  neck,  presses  the  hyoid  bone  up  into  the  wound. 

"  On  one  occasion  the  second  portion  of  the  lingual  artery  could  not  be 
seen  after  the  hyoglossus  had  been  divided.  The  first  portion  was  there- 
fore sought,  and  it  was  found  that  the  lingual  arose  from  the  external 
carotid  at  a  higher  level  than  usual,  forming  a  common  trunk  with  the 
facial.    In  this  position  it  was  easily  identified  and  secured." 

Fixation  of  the  Fragments.  It  is  impossible  for  me  to  accurately 
describe  the  various  mechanical  supports  used  in  the  treatment  of  these 
jaw  injuries.  The  results  attained  by  the  surgeon  working  alone  bear 
no  comparison  to  those  attamed  where  the  surgeon  and  dentist  work 
together.  An  expert  dental  surgeon  is  familiar  with  the  various  pros- 
thetic apparatus  and  it  is  not  necessary  for  the  surgeon  to  do  more  than 
assist  at  their  employment.  All  of  the  articles  listed  in  the  beginning 
of  this  section  contain  illustrations  of  the  common  and  popular  dental 
splints. 

Fractures  of  the  mandible  in  war  time  are  accompanied  by  considerable 
loss  of  bone.  For  purposes  of  description  they  are  roughly  divided  into 
two  t^'pes: 

Type  I.  Loss  in  the  anterior  part  of  the  mandible,  between  the 
symphysis  and  the  first  molar. 

Type  II.  Loss  in  the  posterior  part  of  the  mandible,  between  the 
first  molar  and  the  condyle.     (Mummery.) 

The  fragments  should  be  replaced  and  fixed  at  the  earliest  possible 
moment.  Pain  is  lessened,  chances  of  hemorrhage  are  lessened,  sepsis 
is  reduced,  and  the  ultimate  result  is  more  perfect.  Mummary^^  quotes 
Claude  ^Martin  as  stating  that  the  objects  of  treatment  are  two: 

"  Practitioner,  1916,  xc\'i,  73. 
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1.  To  reestablish  the  physiological  functions  of  the  jaws. 

2.  To  restore  the  normal  outlines  of  the  face. 

These  objects  are  attained  almost  entirely  by  the  use  of  splints — 
traitement  non  sanglant — and  surgical  intervention  is  only  occasionally 
needed  for  the  initial  sewing  up  of  the  soft  parts,  and  for  skin  grafting 
when  there  is  much  loss  of  soft  tissues. 

The  treatment  is  divided  into  three  distinct  stages: 

(a)  Correction  of  displacement  and  fixation  of  the  bony  fragments. 

(6)  Reduction  of  cicatricial  contraction  and  remoulding  of  the  facial 
contours. 

(c)  Fitting  of  a  permanent  prosthetic  appliance  to  replace  lost  parts 
and  restore  function. 

A  fuller  description  of  Martin's  work  is  given  in  the  translated  book 
of  Martinier  et  Lemerle. 

Bennett^^  classifies  these  fractures  into  a  first  group  consisting  in 
"those  cases  in  which  the  anterior  portion  of  the  mandible  with  the 
teeth  contained  therein  as  far  back  as  the  premolars,  or  even  the  molars, 
is  destroyed.  There  is  then  an  immediate  inward  displacement  of  the 
lateral  halves,  which  rapidly  becomes  more  pronounced.  Some  of  the 
worst  cases  of  false  union,  due  to  delayed  or  improper  treatment,  have 
occurred  in  this  class;  the  mouth  becomes  parrot-shaped,  occlusion  of  the 
teeth  with  the  maxillary  teeth  is  destroyed,  mastication  is  impossible, 
and  even  speech  is  impaired;  cicatricial  contraction  of  the  oral  orifice 
is  a  frequent  concomitant. 

"The  second  group  includes  cases  of  fracture  in  the  premolar  or  molar 
region  anterior  to  the  masseter.  Sometimes  this  is  double;  more  often 
single,  and  associated  with  damage  to  the  maxillary  teeth  on  the  opposite 
side,  when  the  path  of  the  bullet  has  not  been  quite  horizontal.  In  the 
case  of  double  fracture,  the  center  fragment  is  usually  depressed,  and 
the  lateral  fragments  are  drawn  upward  and  inward.  When  the  loss  of 
bone  on  each  side  is  considerable,  the  small  anterior  fragment  is  often 
displaced  backward  as  well.  In  the  case  of  a  single  fracture,  the  smaller 
fragment  is  drawn  upward  and  inward,  and  the  larger  fragment  is 
deflected  considerably  toward  the  injured  side  as  well  as  drawn  down- 
ward. It  should  be  noted  that  the  overriding  or  semi-uupaction,  that 
sometimes  occurs  in  fractures  caused  by  a  blow,  does  not  usually  occur 
in  war  injuries,  on  account  of  the  destruction  and  comminution  of  bone 
at  the  site  of  fracture. 

"The  third  group  consists  of  fractures  at  the  angle,  or  of  the  ascending 
niiiius,  or  coronoid  process,  or  even  of  the  neck  of  the  condyle.  An 
injury  destroying  tlie  condyle  itself  is  so  high  up  as  to  probably  kill  its 
victim.    This  does  not  necessarily  happen,  however. 

"  Fracture  at  the  angle  is  common,  and  is  often  associated,  when  caused 
by  a  bullet  passing  in  an  oblicjue  direction,  with  fracture  in  the  premolar 
region  of  the  opposite  side.  I'sually  there  is  not  much  disjilacement  in 
fractures  of  the  angle  or  ascending  ramus,  on  account  of  the  ])arts  being 
embedded  in  muscle  tissue.    In  the  early  stages,  infiltration  of  the  soft 

"Practitioner,  1917,  xcix,  201. 
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parts  will  often  cause  displacement  to  the  opposite  side;  when  this  has 
resolved,  displacement  toward  the  injured  side  will  develop,  but  even 
then  opening  the  mouth  often  causes  the  mandible  to  deviate  from  the 
the  injured  side. 

"  In  some  cases  of  double  or  triple  fracture,  the  jaw  is  so  severely  com- 
minuted that  the  various  parts  are  quite  loose.  Reduction  is  easy,  and 
if  the  parts  are  attached  to  a  simple  appliance,  good  results  may  yet  be 
obtained." 

In  discussing  treatment,  Bennett  states  that  when  the  fracture  is  behind 
the  anterior  border  of  the  masseter  there  is  usually  no  lateral  displace- 
ment, and  it  is  usually  sufficient — in  the  early  stages — to  keep  the 
mandible  closed  in  normal  occlusion  by  bandaging  or  by  a  mechanical 
apparatus. 

In  fractures  anterior  to  the  masseter,  reduction  and  immobilization 
usually  involve  the  use  of  complicated  prosthetic  appliances.  These  I 
will  not  describe. 

The  opportunities  for  the  surgeon  are  best  shown  in  the  marvelous 
results  obtained  by  plastic  methods.  All  of  the  medical  joiu*nals  have 
contained  frequent  illustrations  of  these  results,  because  they  are  so 
striking  and  so  thrilling  to  the  average  reader.  In  the  slighter  cases, 
careful  sutiue  of  the  wound  suffices,  but,  when  the  destruction  of  skin 
and  other  tissue  has  been  great,  it  is  necessary  to  obtain  skin  from  else- 
where to  fill  the  gaps  and  these  flaps  are  usually  taken  from  the  neck 
or  from  the  chest.  The  following  from  an  editorial  in  the  Lancet^^  is 
based  upon  papers  by  Gillies  and  Cole  in  the  same  number:  "The  flaps 
may  be  transferred  by  sliding,  or  transposed  by  the  aid  of  a  pedicle. 
When  the  mucous  membrane  of  the  mouth  is  intact,  a  simple  flap  of  skin 
is  quite  sufficient  to  give  good  cosmetic  results,  but  when,  as  occurs  in 
so  many  cases,  more  or  less  of  the  mucous  membrane  has  been  lost,  it 
will  be  essential  that  a  double  flap  should  be  employed,  one  flap  being 
placed  with  its  epithelial  surface  directed  toward  the  mouth,  so  as  to 
take  the  place  of  the  lost  mucous  membrane,  while  the  other  flap  is  so 
applied  that  its  epithelial  surface  is  directed  outward.  In  some  cases 
the  raw  surfaces  of  the  two  flaps  are  placed  together  at  the  same  opera- 
tion, while  in  others  it  may  be  advisable  to  insert  the  deeper  flap  at  one 
operation,  while  the  more  superficial  piece  of  skin  is  not  applied  until  a 
later  date.  In  both  the  articles  published  this  week,  examples  of  the 
procedure  in  question  are  figured.  The  great  need  for  the  insertion  of  a 
flap  of  skin  to  replace  lost  mucous  membrane  depends  on  the  fact  that  it  is 
not  sufficient  to  have  a  good  cosmetic  result,  but  it  is  essential  that  the 
functional  result  shall  be  perfect,  for  the  operation  has  been  useless  if  the 
jaws  are  held  together  immovable  by  a  dense  mass  of  cicatricial  tissue, 
such  as  would  follow  healing  after  a  great  loss  of  the  substance  of  the 
cheek  were  no  new  tissue  interposed.  Function  in  all  cases  is  of  more 
importance  than  appearance,  though  nearly  always,  if  due  attention 
be  paid  to  function,  the  cosmetic  result  can  be  made  satisfactory  by 
ingenuity,  patience,  and  the  intelligent  cooperation  of  the  surgical  with 

»  Lancet,  1917,  i,  420. 
5 


66  SURGERY  OF  THE  HEAD,  NECK  AND  BREAST 

the  dental  expert.  Sometimes  one  plastic  operation  will  suffice;  but,  as  a 
rule,  more  than  one  operation  is  needed,  and  not  rarely  many  are  required 
to  obtain  the  best  results.  When,  in  addition  to  the  damajje  to  the  soft 
parts,  the  upper  or  the  lower  jaw  has  })een  injured,  the  task  of  the  surgeon 
becomes  more  difficult  still,  and  in  all  but  the  slightest  cases  he  must, 
in  order  to  attain  success,  have  recourse  to  the  assistance  of  a  dentist. 
Should  there  be  nothing  more  than  a  simple  fracture  of  the  jaw,  it  may 
suffice  to  kec])  in  position  the  i)arts  of  the  broken  bone;  but  nearly 
always  there  has  been  real  loss  of  sul)stance,  and  it  is,  moreover,  rare  for 
tlic  fractures  not  to  be  conipoiiiKJ.  and  comminution  is  almost  the  rule. 
In  circumstances  like  these  some  mechanical  support  is  necessary,  and 
this  nnist  be  i)ro\ided  })y  the  dental  exi)ert.  Such  a  support  should  be 
apj)lied  early,  l)efore  any  elaborate  ()j)eration  is  undertaken  to  close  the 
rent  in  the  lips  or  cheek,  for  if  it  be  jxjstponcd  until  some  time  after 
the  operation  is  done,  already  no  small  degree  of  contraction  will  have 
taken  i)lace  and  the  result  will  not  be  satisfactory.  This  point  is  em])ha- 
sized  by  both  ("ai)tain  (lillies  and  Mr.  Cole.  The  planning  and  fixing  of 
the  mechanical  su])])()rt  are  of  the  greatest  imjxjrtance  and  need  metic- 
ulous care,  but  the  results  are  connnensurate  with  the  care  taken,  and 
they  are  often  almost  miraculous.  There  seems  to  be  no  well-<lefined  limit 
to  \\  liat  ma\  be  done,  given  the  requisite  tiuic.  and  cases  which  to  the 
iuiiiiiti;it(  il  appear  to  be  absolutely  hojK'less,  may,  after  the  fitting  of 
dentures  or  other  prosthetic  appliances,  and  after  one  or  many  ojjcra- 
tious,  show  but  few  and  inconspicuous  signs  of  the  harm  wrought  by  the 
projectile.  There  is  one  ])oint  in  the  i)lastic  treatment  of  these  extensive 
injuries  to  which  sufficient  attention  is  not  always  given,  and  that  is  the 
l)reservatinii  of  the  buccal  sulcus,  for  if  care  be  not  taken  to  see  that  the 
buccal  sulcus  is  preser\ed.  it  becomes  exceedingly  difficult,  if  not 
imj)ossible,  to  fit  a  denture  to  that  side  of  the  mouth,  and  functionally 
so  far  the  operation  has  failed,  for  that  side  of  the  mouth  cannot  be 
. 

Cole**  classifies  the  xarious  tyj)es  as  follows: 

"Single  Flaps.  (1)  Sliding.  (2)  Transjwsed,  the  tj-pe  connnonly  used 
to  remedy  ectro])ion.  These  two  forms  can  only  be  used  when  the  tissues 
in  tiie  immediate  neighborhood  of  the  gap  are  sufliciently  lax  to  admit  of 
direct  borrowing.  ('A)  Transferred,  dejH'nding  tem])orarily  for  blood 
su])pl.\  on  a  pedicle  situated  at  a  distance.  (4)  Hinged.  A  flaj)  rotated 
on  a  hinged  pedicle  formed  at  the  margin  of  the  gap. 

"|)oubl.\  l-'pitheliali/ed  l'"laj)s.  (1)  Formed  in  the  ga])  coincident 
with  its  closure  by  the  int<Tp()siti()n  of  a  single  flap  with  the  immediate 
or  later  imposition  thereon  of  a  second  single  flaj).  CJi  l'\>rme<|  at  a 
distance,  forinalioii  aiitc<lating  closure,  (a)  with  one  primary  pedicle, 
{h)  with  two  primary  pedicles. 

"The  use  of  single  Haps  is  ])ractically  confined  to  reparative  work  on 
the  li|)^.  l'\)r  this  purpose  the  sliding  and  trausj)ose(l  llai)s  only  can  l)e 
utili/ed.  The  niucous  membrane  on  the  ileej)  surface  is  included  in  the 
llaj)." 
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Bone-grafting.  When  there  is  great  loss  of  bone,  it  is  not  possible 
to  produce  a  useful  mandible,  unless  the  bone  is  replaced  by  some 
rigid  structure,  either  a  permanent  prosthetic  apparatus  or  a  new  bony 
bridge.  It  is  not  necessary  to  go  into  this  in  detail  because  the  subject 
has  been  made  familiar  to  us  all  by  the  writings  of  All)ee,  McWilliams, 
and  others.  Indeed,  McWilliams**^  has  published  a  i)aper  on  the  defects 
of  the  lower  jaw  in  which  he  gives  the  following  description  of  technic. 
I  shall  ])ass  over  the  ])art  descriptive  of  the  management  of  the  case 
where  there  is  a  sinus  discharging  under  the  lower  jaw.  It  suffices  to 
say  that  the  sinus  must  be  enlarged,  sequestra  removed,  and  the  bone 
curetted.  The  teeth  should  be  wired  together  by  a  dental  splint.  After 
the  sinuses  have  nearly  healed,  the  siu-geon  should  consider  the  best 
means  of  filling  in  the  defect.  Operation  is  preceded  a  few  days  by 
fitting  to  the  upper  and  lower  teeth  Angle's  gold  or  German  silver 
fracture  bands  with  loops  on  the  buccal  surfaces. 

"At  the  operation  an  incision  is  made  along  the  lower  outer  border 
of  the  jaw,  the  point  of  non-union  is  exposed,  cicatricial  tissue  is  divided, 
opening  into  the  mouth  as  little  as  possibe,  although  this  is  almost 
unavoidable.  The  fragments  are  forcibly  separated  by  some  instrument 
which  can  be  gradually  opened,  a  most  efficient  apparatus  being  a 
mouth  gag  which  is  provided  with  two  movable  mouth  jaws  which  are 
opened  by  a  screw  (pulmotor  outfit).  After  the  fragments  are  sufficiently 
separated,  bronze  wires  are  fastened  between  the  upi)er  and  lower  loops 
of  the  fracture  bands,  thus  permanently  maintaining  the  width  of  the 
defect.  The  mouth  will  most  certainly  have  been  opened  by  this  pro- 
cedure, rendering  grafting  at  this  time  futile  because  of  the  resultant 
infection.  The  wound  is  sewm  up  without  drainage  and  allowed  to  solidly 
heal  for  several  weeks  before  attempting  any  graft  procedure,  the  defect 
between  the  fragments  being  carefully  maintained  during  this  time  by 
rigid,  frequent  inspection  of  the  wires,  which  are  apt  to  become  loose." 

At  the  second  operation,  the  old  scar  is  cautiously  opened  from  below, 
exposing  the  lower  borders  of  the  two  fragments.  "Working  from  below 
upward,  the  vertical  margins  of  the  fragments  are  bluntly  freed  for  a 
short  distance,  avoiding  the  tissues  on  the  posterior  or  inner  surfaces, 
and  the  edges  of  the  bone  are  freshened  with  the  rongeur.  A  portion  of 
the  outer  surfaces  of  the  fragments  is  laid  bare  with  the  ])eri()steal 
elevator,  care  being  taken  not  to  open  into  the  mouth.  The  vertical 
edges  of  the  fragments  having  been  freshened  and  the  outer  surfaces 
laid  bare,  transverse  grooves  are  cut  in  the  outer  surfaces  of  the  two 
fragments  for  at  least  an  inch  long  with  either  a  chisel  or  the  twin  motor 
saws.  Two  holes  on  each  fragment  are  drilled  from  the  sides,  rumiing 
into  the  grooves.  Kangaroo-tendon  sutures  are  then  threaded  through 
these  holes.  A  corresponding  sized  graft  with  the  covering  periosteum, 
the  latter  taken  larger  than  the  bone  transplant  itself,  is  cut  out  of  the 
tibia  with  the  marrow  also.  No  hand  touches  this  graft  at  any  time. 
The  graft  is  placed  in  the  grooves  prepared  in  the  lower  jaw  under  the 
kangaroo  sutures  which  are  then  tied  with  instruments  over  the  trans- 
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plant,  securely  holding  the  graft  in  place.  I  formerly  used  metal  sutures 
but  have  now  substituted  for  them  kangaroo  tendon  or  chromic  gut, 
since  these  have  less  tendency  to  invite  suppuration  than  non-absorbable 
sutures.  The  wound  is  then  closed  by  suturing  the  deep  tissues  securely 
over  the  graft  and  in  contact  with  it  and  over  this  the  skin  is  sutured 
separately.  Before  the  anesthesia  is  completed,  care  should  be  taken  to 
see  that  the  wiring  of  the  teeth  is  securely  and  accurately  maintained.  A 
dressing  is  apjjlied  to  the  wound,  and  between  the  dressing  and  the  mouth 
a  sheet  of  rubber  tissue  is  glued  with  ether  to  the  skin  to  exclude  the 
possibility  of  dribl^ling  from  the  mouth  reaching  the  wound.  The 
after-treatment  consists  in  careful,  frequent  watching  of  the  wires 
between  the  teeth  to  see  that  they  do  not  become  loose  or  l)roken.  There 
must  be  no  mobility  whatsoever  between  the  fragments  for  three  months, 
for  movement  is  fatal  to  grafts.  In  my  experience  tlie  wires  will  have  to 
be  readjusted,  tightened  or  replaced  on  an  average  of  every  two  weeks. 
The  patient  is  fed  soft  diet  through  any  existing  cavities  in  the  teeth,  or 
liquid  diet  may  be  administered.  Feeding  has  not  furnished  any  diffi- 
culties in  nny  of  my  cases  and  none  of  the  patients  have  complained  of 
this."     OlcWilliams.) 

Emphasis  must  be  laid  on  the  importance  of  care  in  working  the  frag- 
ments loose  because,  should  the  mouth  be  opened  into,  no  grafting  should 
be  attempted,  but  the  wound  again  allowed  to  solidly  heal  when  another 
grafting  may  be  attempted.  jNIcWilliams  practises  the  most  scrupulous 
Lane  technic,  and  he  does  not  agree  witli  Albee  that  the  bone  graft  is 
resistent  to  infection.  Owing  to  the  poor  resistance  of  bony  tissue,  he 
intends  in  the  future  to  follow  the  suggestions  of  Morestin  and  use  costal 
cartilage  instead  of  bone. 

Ligation  of  the  Common  Carotid  Artery  for  Secondary  Hemor- 
rhage. In  an  interesting  paper,  Bartlett  and  ]\IcKittrick*'^  first  discuss 
the  literature  on  this  subject.  They  show  that,  in  1795,  Abernethy  tied 
the  common  carotid  for  hemorrhage,  but  without  success.  In  1868 
Pilz  collected  000  cases  of  ligation  of  the  common  carotid  artery.  It  was 
also  shown  about  this  time  that  about  25  per  cent,  of  single  ligations 
developed  cerel)ral  symptoms,  but  in  Progressive  ^Medicine  for 
March,  1010,  I  showed  from  the  literature  that  neither  the  mortality 
nor  the  occurrence  of  hemiplegia  was  as  great  as  commonly  supposed. 
Hartlett  and  McK'ittrick  then  reviewed  the  first  105  cases  which  con- 
fronted them  in  the  literature.  Seven  of  these  ligations  were  made  in 
tlie  treatment  of  sjiontancous  hemorrjiage  into  the  nose,  nasal  pharynx 
and  moutli,  and  15  were  made  for  the  control  of  hemorrhage  secondary 
to  oj)erati()ns,  etc.,  inv(jlving  injury  to  one  of  the  branches  of  the  common 
carotid  artery.  They  express  surprise  that  only  15  per  cent,  of  the  liga- 
tions were  done  for  secondary  liemorrhage  but  find  that  it  "coincides 
fairly  well  with  our  clinical  observations;  for  we  know  of  a  rather  large 
number  of  patients  (some  of  them  our  own)  who  have  succumbed  to 
rccurriug  s])()ntaueous  or  secondary  hemorrhage  without  any  attem])t 
being  made  to  relieve  the  condition  by  ligation  of  the  common  carotid. 
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This  statement  becomes  all  the  more  impressive  in  view  of  the  fact  that 
10  of  the  15  patients  studied  made  a  complete  recovery  after  ligation 
of  this  artery  in  the  treatment  of  repeated  secondary  hemorrhage  from 
its  branches.  It  will  be  seen  that  the  mortality  attending  this  treatment 
of  secondary  hemorrhage,  with  its  otherwise  practical  certainty  of  a 
speedy  fatality,  is  no  greater  than  the  general  mortality  of  about  33 
per  cent,  which  has  followed  the  ligation  of  this  large  vessel  in  many 
hundreds  of  instances  in  the  treatment  of  the  greatest  varieties  of  patho- 
logical conditions.  We  are  forced  to  the  final  conclusion  that  secondary 
and  spontaneous  hemorrhages  from  the  branches  of  the  common  carotid 
are  very  frequent,  and  still  ligation  of  this  vessel,  which  saved  two- 
thirds  of  the  patients  involved,  was  performed  for  this  indication  in 
but  15.25  per  cent,  of  the  cases  analyzed.  Must  we  not  then  ask  our- 
selves in  all  seriousness,  why  modern  surgery  has  not  furnished  this 
66  per  cent,  chance  to  those  sufferers  who  practically  all  die,  under 
circumstances  of  a  particularly  distressing  nature,  unless  this  simple 
operation  be  performed?" 

Ligation  of  the  Innominate  Artery  for  Hemorrhage.  Alexander^^ 
reports  a  case  of  gunshot  wound  of  the  carotid  artery  in  which,  in  order 
to  control  the  hemorrhage,  hemostatic  forceps  were  thrust  at  random 
into  the  wound.  Later,  it  was  found  that  the  innominate  and  carotid 
had  been  clamped.  The  bullet  had  partially  severed  the  carotid  at  its 
junction  with  the  innominate.  The  patient  was  greatly  shocked  but 
gradually  recovered,  and  one  week  later,  and  at  subsequent  times, 
attempts  were  made  to  remove  the  clamps.  Such  attempts  were  always 
followed  by  hemorrhage.  The  patient  died  eighteen  days  after  the  time 
of  injury,  and  from  recurrent  hemorrhages,  but  there  seemed  to  be  no 
difficulties  experienced  at  any  time  from  the  ligation  of  the  innominate. 

Alexander  finds  from  a  review  of  the  literature  that  there  have  been 
36  cases  of  ligation  of  the  innominate  alone,  with  30  deaths;  16  cases  of 
simultaneous  ligation  of  the  innominate  and  carotid,  with  6  deaths;  2 
cases  of  simultaneous  ligation  of  the  innominate,  carotid,  and  vertebral 
vessels,  with  2  deaths. 

Excision  of  the  Retropharyngeal  Gl.\nt).  Occasionally,  suppura- 
tion in  the  retropharyngeal  space  produced  a  grave  clinical  condition. 
The  infection  occurs  in  the  retropharyngeal  lymphatic  nodes,  and  may 
be  acute  and  suppurative,  or  chronic  and  tuberculous.  Usually,  one 
opens  the  abscess  through  the  mouth.  Patterson^^  believes  that,  in 
addition  to  incision  and  drainage,  the  diseased  lymph  gland  should  be 
removed,  if  possible. 

"An  incision  is  made  along  the  posterior  border  of  the  sternomastoid. 
It  starts  behind  the  tip  of  the  mastoid  process  and  extends  downward 
for  three  inches  or  more.  The  deep  fascia  along  the  posterior  edge  of 
the  muscle  is  divided.  It  is  now  possible  to  work  inward  toward  the 
pharynx  between  the  sternomastoid  on  the  one  hand  and  the  splenius 
capitis  and  levator  anguli  scapulae  on  the  other.  The  dissection  is  now 
carried  farther  inward  by  separating  the  carotid  sheath  and  its  contents 
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from  their  posterior  relations.  Any  eiilarj^ed  <;laii(ls  raet  with  should  be 
removed.  In  the  neif,dil)orhood  of  the  pharynx  there  may  be  some 
venous  hemorrhage.  Clreat  help  ean  be  obtained  in  the  exposure  of  the 
gland  by  using  a  strong  retractor.  Without  employing  an  undue  amount 
of  force,  the  sternomastoid,  carotid  sheath,  and  even  the  larynx  and 
j)harynx  can  be  pulled  forward.  One  of  the  risks  is  perforation  of  the 
mucous  membrane.  In  order  to  avoid  this,  the  finger  of  an  assistant 
in  the  pharynx  is  of  great  service.  During  the  removal  of  this  gland  get 
the  assistant  to  push  it  downward  and  outward  toward  the  wound. 
By  counter-i)alpHtion  and  the  use  of  a  blunt  dissector,  the  capsule  is 
defined.  Tnclue  force  must  be  avoided,  as  the  gland  may  contain  an 
abscess.  By  keeping  close  to  the  gland  capsule  and  working  in  con- 
junction with  the  assistant,  there  should  be  no  real  danger  of  perforating 
the  mucous  membrane.  After  removal  of  the  gland,  the  skin  is  united 
by  interrupted  sutures.  A  small  gauze  drain  should  be  inserted,  other- 
wise blood  may  be  extra vasated  into  the  cavity. 

"A  different  class  of  case  is  that  in  which  a  tubercular  retropharyngeal 
gland  has  broken  down,  with  resulting  infection  of  the  surrounding 
tissues.  A  large  abscess  cavity  may  be  present,  causing  a  marked  swell- 
ing in  the  pharynx  and  possibly  in  the  neck. 

"In  such  a  case  the  abscess  is  first  of  all  evacuated  through  the  neck, 
or  the  sac  of  the  abscess  may,  in  exceptional  circumstances,  be  removed, 
with  its  contents  entire.  Once  the  abscess  cavity  is  incised,  the  opening 
should  be  enlarged.  The  walls  of  the  cavity  are  inspected  and  the 
gland,  which  is  probably  present  and  in  a  caseous  condition,  is  removed. 
The  abscess  wall  should  now  l)e  carefully-  curetted,  or  it  may  even  be 
possible  to  excise  it.  Packing  will  generally  be  required.  The  rate  of 
healing  will  de])end  on  the  th(»roughness  with  which  the  disease  has  been 
dealt  with.  If  the  abscess  is  a  very  extensive  one,  as  in  the  case  referred 
to  above,  repeated  aspiration  from  the  outside,  either  with  or  without 
a  modified  dissection,  would  probably  be  the  best  mode  of  treatment, 
•  •oui)l('d  with  fixation  of  the  head  and  treatment  on  general  lines." 

Tuberculous  Cervical  Lymph  Nodes.  In  1015  a  very  interesting  study 
on  tiil»(T(iilo>is  of  the  lyini>li  nodes  was  published  by  IIarl)it/.,  and 
recently  he'^'-'  has  written  what  may  be  considered  as  a  continuation. 
He  says : 

"In  geiKTal.  one  may  say  that  in  children  most  of  the  tuberculous 
infections  ha\'e  their  ])oint  of  departure  in  tuberculosis  of  the  lymph 
n(»dcs;  the  tuixTclc  i)a(illi  are  (lc|)osited  here  after  they  have  passed 
through  mucous  membranes  or  the  skin;  here  they  j)roliferate  enormously 
or  remain  latent,  i)ut  virulent,  for  a  longtime,  years  and  years,  eventually 
escaping  and  infecting  other  organs.  Most  frequently  the  dissemination 
occurs  by  the  lymi)h  vessels,  but  also  by  the  bloodvessels,  and  i)robably 
jnore  often  than  now  believed."  Harbitz  states  that  in  the  lymi)h- 
node  tnixTculosis  of  children,  in  one-half  death  results  from  pulmonary 
tul)erculosis,  in  one-cjuarter  from  intestinal  tuberculosis,  and  in  the 
remaining  fourth  from  miliary  tuberculosis  or  tuberculous  meningitis. 
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111  his  necropsy  statistics  of  adult  deaths,  in  18  per  cent,  the  anatomical 
picture  clearly  indicated  tuberculous  infection  in  childhood.  This 
study  emphasizes  the  importance  of  the  proper  hygienic  care  and  feeding 
of  the  child.  The  importance  of  the  milk  supply  is  inflicated  by  the 
findings  of  (irifhth^'^  who,  in  a  study  of  52  cases  of  cervical  gland  tuber- 
culosis, found  that  in  72.1  per  cent,  the  bovine  tubercle  bacillus  was 
resident.  After  ten  years  of  age  the  bovine  organisms  was  only  found  in 
about  a  third  of  the  cases;  after  twenty  years  in  rather  less  than  a  fifth. 
The  studies  of  Harbitz  seem  to  me  to  show  the  vital  importance  of 
excision  of  infected  cervical  glands  when  they  can  be  detected.  We  may 
not  be  able  to  reach  the  bronchial  or  mesenteric  glands  but  the  cervical 
group  are  certainly  accessible. 

If  tuberculosis  is  progressive  despite  operation,  we  would  expect 
that  old  scars  in  the  neck  would  be  found  with  reasonable  frequency 
in  a  large  series  of  patients  who  are  suffering  frorh  clinical  tuberculosis. 
Wang^i  answers  this  question.  During  a  period  of  one  and  one-half 
years  at  the  Sea  View  Hospital,  Staten  Island,  N.  Y.,  2000  patients 
with  clinical  tuberculosis  were  examined  for  scars  on  the  neck.  There 
were  found  only  64  scars  (3.2  per  cent.): 

The  scars  of  20  occurred  in  childhood,  their  clinical  tuberculosis  not 
becoming  evident  to  them  until  after  childhood :  Fifteen  were  improv- 
ing, 5  retrograding;  12  had  pulmonary  tuberculosis,  4  pulmonary  and 
orthopedic  tuberculosis,  and  4  orthopedic  tuberculosis. 

There  were  18  whose  scars  appeared  after  childhood  and  before  the 
onset  of  their  clinical  tuberculosis :  Nine  were  improving,  9  retrograd- 
ing; 16  had  pulmonary  tuberculosis,  and  2  pulmonary  and  orthopedic 
tuberculosis. 

There  w^ere  9  whose  scars  occurred  after  the  onset  of  their  clinical 
tuberculosis:  Five  were  improving,  4  were  retrograding;  7  had  pul- 
monary tuberculosis,  and  2  pulmonary  and  orthopedic  tuberculosis. 
This  group  impressed  one  as  having  the  poorest  prognosis. 

There  were  17  whose  scars  occurred  at  the  same  time  at  which  their 
clinical  tuberculosis  began :  Fifteen  were  improving,  2  were  retrograding ; 
13  had  pulmonary  tul)erculosis,  1  pulmonary  and  orthopedic  tubercu- 
losis, and  3  orthopedic  tuberculosis.  This  group  seemed  to  have  less 
active  tuberculosis  and  a  better  prognosis  than  any  of  the  other  groups. 
It  was  rather  difficult  to  classify  some  of  these  as  to  their  type,  and  some 
had  cases  probably  of  uncomplicated  glandular  tuberculosis. 

In  discussing  the  first  group,  viz.,  the  20  (I  per  cent,  of  the  total), 
in  which  the  scar  dated  from  childhood,  \Yang  takes  exception  to  the 
theory  of  childhood  infection  and  says  there  is  a  growing  belief  among 
many  observers  that  simple  glandular  tuberculosis  in  childhood  adds 
resistance  to  later  tubercular  infection,  and  that  few  adults  who  show 
this  die  of  tul)erculosis. 

A  recent  advocate  of  operative  interference  is  Ladd^'-  who  has  operated 

o«  Lancet,  1917,  cxcii,  216. 

»'  Journal  of  the  American  Medical  Association,  1917,  Ixviii,  1963. 

8-  Surgery,  Gynecology  and  Obstetrics,  1917,  xxiv,  467. 
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on  159  cases  in  five  years  at  the  Children's  Hospital,  Boston.   His  results 
are  as  follows: 

27  cases  "lost"  or  recently  operated  on. 
132  cases  traced.    One  operative  death.    One  death  six  months  later 

from  lobar  pneumonia. 
119  cases  with  excision  of  all  palpable  glands  and  portal  of  ent^J^ 
in  (93  per  cent.)  of  these  have  no  palpable  glands  or  evidence  of 
tuberculosis  at  examination  made  from  one  to  five  years  after 
operation. 
8  cases  with  palpable  glands.    Three  of  these  appeared  on  opposite 
side.     Two  coincident  with  other  tuberculous  lesions.     Two 
recurrences  attributed  to  failure  to  remove  portal  of  entry 
(tonsil).     One  apparent  but  very  small  gland  with  possible 
pulmonary  lesion. 
11  cases  of  tuberculous  abscess.    Treated  by  curetting,  wiping  and 
use  of  tincture  of  iodine.    Five  of  these  are  cured.    Six  have 
active  tu))erculosis  present — all  need  reoperating. 
To  sum  up — IIG  of  130  cases,  or  89  per  cent.,  were  cured  by  operative 
means,  and  cured  within  a  few  weeks.    In  95,  or  73  per  cent.,  the  wound 
healed  by  first  intention  and  in  the  majority  of  the  remainder  the  wound 
was  healed  inside  of  three  weeks.    "Though  in  this  series  of  cases  but 
11  results  from  the  incision  operation  have  been  presented,  41  of  the 
dissection  cases  had  had  one  or  more  palliative  operations  before  being 
referred  to  me  for  excision.    These  cases  have  given  ample  opportunity 
for  observation  of  the  conditions  following  palliative  operations,  and 
have  clearly  demonstrated  the  undesiral)ility  of  postponing  surgical 
intervention  imtil  abscess  drainage  becomes  a  necessary  preparation 
for  an  excision  operation. 

"  In  34  patients  having  persistent  sinuses  coming  for  radical  operation, 
the  duration  of  the  unsuccessful  treatment  varied  from  one  month  to 
more  than  four  years.  In  2,  the  sinuses  had  persisted  for  thirteen  and 
twehe  months  respectively,  hi  spite  of  tu))erculin  and  hygienic  treat- 
ment. In  3,  the  sinuses  persisted  for  thirteen,  eleven,  and  six  months, 
in  si)ite  of  tuberculin  and  .r-ray  treatment  in  the  first,  and  x-ray  treat- 
ment alone  in  the  other  two.  The  other  29  cases  had  had  one  or  more 
incisions  and  some  of  them  had  excellent  outdoor  hygienic  treatment  as 
well.  The  average  duration  of  the  sinuses  in  those  34  cases  was  ten  and 
one-half  months  before  the  operation  for  removal  of  the  glands  was  per- 
formed. How  nuich  longer  the  sinuses  would  have  persisted  without 
the  more  radical  operation  ])eing  })erformed,  of  course,  it  is  impossible 
to  say.  Likewise,  it  is  diflieult  to  tell  how  many  of  these  patients  would 
have  eventually  recovered,  or  in  how  many  the  tlisease  would  have  gone 
to  other  parts  of  the  body.  Probably  many  of  them  would  have  event- 
ually recovered  but  only  after  a  long  and  tiresome  siege  of  frequent 
dressings." 

Ladd  removes  the  tonsils  and  adenoids  at  the  end  of  the  dissection 
in  the  neck  if  the  })atient's  condition  warrants  it.  If  not,  this  is  done  two 
weeks  or  so  later.  He  does  not  believe  that  removal  of  the  tonsils  at  the 
same  sitting  as  the  glands  of  the  neck  prevents  primary  union  of  the 
wounti.    He  follows  the  method  of  Dowd  in  operating. 
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Hodgkin's  Disease.  Discussion  of  the  causation  of  this  disease 
continues.  Yates  and  Bunting'^^  state  that  they  cannot  offer  final  proof 
of  the  etiological  relationship  of  B.  hodgkini.  Simmons  and  Benet,^^ 
in  their  report  of  31  cases,  state  that  the  diphtheroid  bacillus  was  found  in 
2  out  of  the  3  cases  in  which  it  w^as  sought.  Holding  and  Brown^^ 
believe  the  lesions  are  those  of  an  infectious  granulomata.  They 
evidently  agree  with  Torrey^®  that  there  is  no  specific  diphtheroid  organ- 
ism in  Hodgkin's  disease.  Cunningham'-'^  finds  "dii)litheroids"  in  the 
glands  but  finds  they  are  similar,  if  not  identical,  with  those  found  in 
tuberculous  glands.  He  believes  that  such  organisms  have  their  natural 
habitat  in  the  laboratory.  He  does  not  believe  that  the  organism 
heretofore  described  by  various  other  workers  bears  any  relation  to  the 
cause  of  Hodgkin's  disease.  The  latest  "discovery"  is  recorded  by  Diaz, 
of  Brazil.^^  He  announces  that  the  causal  agent  of  Hodgkm's  disease  is 
a  polymorphous  fungus,  and  gives  the  germ  the  provisional  name 
of  Adcnomyces  cruzi.  He  suggests  the  name  "  adenomycosis "  for 
Hodgkin's  disease.  Bunting  and  Yates  lay  great  stress  to  removal  of 
the  portal  of  entry  (inflamed  tonsils,  teeth,  patches  of  dermatitis,  etc.) 
and,  while  acknowledging  the  importance  of  such,  Holding  and  Brown 
state  that  tonsillitis  or  other  pathological  conditions  of  the  tonsils  did  not 
appear  to  be  a  frequent  factor  of  the  disease  in  their  cases.  They  did 
notice  that  pruritus  was  an  important  early  symptom  and  urge  that 
persistent  pruritus,  especially  of  the  extremities,  aggravated  by  perspira- 
tion, should  indicate  the  possibility  of  Hodgkin's  disease.  Bunting  and 
Yates  speak  of  "careful  physical  examination  of  patients  complaining 
of  nothing  more  serious  than  a  lack  of  energy. "  Routine  blood  counting 
and  accurate  interpretations  of  tuberculin  tests  should  follow,  and  a 
fortuitous  early  diagnosis  may  ^  be  made. 

Treatment.  As  a  result  of  the  uniformly  poor  results  obtained  by 
all  previous  attempts  at  treatment,  the  evidently  low  degree  of  virulence 
of  the  infection,  and  the  nearly  identical  problem  presented  by  malignant 
disease.  Bunting  and  Yates  devised  a  composite  sequential  series  of 
treatments  by  the  following  methods: 

"1.  To  determine  and  to  eliminate  the  portal  or  portals  of  entry  of 
the  infection,  those  chronic  lesions  of  skin  or  mucous  membrane  pointed 
out  by  Trousseau,  in  18(55,  and,  curiously,  never  rediscovered,  never 
even  given  any  practical  recognition  by  therapeutists. 

"2.  To  extirpate  so  thoroughly  all  eradicable  involved  tissue  in  suitable 
cases  as  (a)  to  place  the  balance  of  powder  decidedly  on  the  side  of  the 
individual  instead  of  on  that  of  the  disease;  (6)  to  eliminate  this  source 
of  infection  and  intoxication,  and  (c)  to  prevent  subsequent  physical  and 
physiological  debility  through  the  continued  growth  of  this  tissue  in  situ 
and  consequent  pressure  and  irritation  on  surrounding  structures. 

^^  Journal  of  the  American  Medical  Association,  1917,  Ixviii,  747. 

8^  Boston  Medical  and  Surgical  Journal,  1917,  clxxvii,  819. 

8*  Journal  of  the  American  Medical  Association,  1917,  Ixviii,  701. 

^  Journal  of  Medical  Research,  1916,  xxxiv,  65. 

*^  American  Journal  of  the  Medical  Sciences,  1917,  cliii,  406. 

8^  Abstract  in  Journal  of  the  American  Medical  Association,  1917,  Ixix,  1658. 
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"3.  To  keep  the  l)alunce  of  \n>\\vr  on  the  side  of  the  patient  (a)  by 
improving  general  health  through  hygienic  measures;  (6)  to  prevent,  by 
radiation,  by  immune  serum,  and  by  medication,  any  extension  of  the 
disease,  and  (c)  to  repeat  these  treatments  at  intervals  of  a  few  months, 
unless  other  manifestations  of  progress  of  the  disease,  as  determined  by 
the  i)aticnt's  condition  and  especially  by  untoward  changes  in  the  blood 
picture,  demand  more  frequent  treatments  or  more  radical  interventions." 

Many  A\Titers,  and  especially  pathologists  and  medical  men,  hold  that 
surgery  is  of  doubtful  \'alue,  often  harmful,  and  that  reexcisions  are 
seldom,  if  ever,  justifiable.  It  must  be  admitted  that  there  is  some 
justification  for  their  ()i)inion,  but,  on  the  other  hand,  nothing  else  has 
ever  been  offered,  with  tlie  i)ossible  exception  of  the  .r-rays,  that  may  be 
considered  to  have  the  slightest  influence  upon  the  fatal  progress  of  this 
disease.  It  therefore  seems  worth  while,  and  for  the  reasons  given,  to  try 
the  radical  sequential  treatment  proposed  by  Bvmting  and  Yates. 

They  lay  the  greatest  emphasis  upon  attention  to  the  portal  of  entry, 
and  Avarn  that  nothing  else  short  of  the  plan  jjroposed  ofVers  any  criteria 
for  the  judgment  of  results  by  operation.  The  portal  of  entry  must 
be  eradicated,  the  excision  must  be  thorough  and  not  partial,  and  the 
roentgen-ray  treatment  must  be  intensive  and  skilfully  applied.  Under 
no  circumstances  are  "test  excisions"  to  be  made  except  in  doubtful 
cases,  and  then  onl\-  when  the  surgeon  is  prepared  to  follow  a  frozen 
section  diagnosis  innncdiately  with  a  radical  extirpation,  or  in  excep- 
tional cases  when  an  accurate  histological  estimation  of  the  nature  of  the 
process  is  of  sufficient  \alue  as  an  aid  to  therapeusis  to  balance  the  danger. 
Such  wounds  should  be  treated  with  the  roentgen  rays  immediately  and 
re])catedly,  as  even  in  acute  cases  the  liability  to  dissemination  is  thus 
reduced  materially. 

In  respect  to  the  serum,  Bunting  and  Yates  justify  its  use  on  empiric 
grounds.  The  patient  who  tolerates  the  serum  seems  to  improve  more 
rapidl\'  and  to  receive  more  i)ermanent  benefit  than  from  the  same 
general  treatment  without  the  serum.  They  state  that  medications  of 
any  kind  are  without  use,  and  that  fresh  air.  sunshine,  and  i)r()pef 
feeding  are   infinitely  superior  to  any  drugs. 

In  regard  to  the  roentgen  rays,  Bunting  and  Yates  make  but  little 
reference  except  to  urge  its  proper  intensive  use.  Sinunons  and  Benet 
seem  to  have  worked  almost  etitirel>-  with  advanced  cases,  the  average 
duration  of  their  cases,  Ix-forc  a])pl\ing  to  them  for  treatment,  was 
eighteen  months.  They  found  that  treatment  liy  radium  and  l)y  tiie 
.r-rays  is  followccl  by  a  marked  temporary  amelioration  of  symptoms, 
by  a  diminution  nf  the  size  of  the  glands,  and  1),\  imj)rovement  of 
the  general  <'on(htion,  and  they  admit  that,  in  the  majority  of  the 
cases,  it  has  not  prevented  the  progress  f)f  the  disease  to  a  fatal  termina- 
tion. Of  lit  cases,  14  are  dead  anil  .")  are  under  treatment.  They  think 
that  from  the  very  first  then*  should  be  systematic  treatment  of  all  the 
glandular  regions  of  the  body  wiictlicr  there  is  evidence  of  enlargement 
of  the  glands  or  not;  it  is  useless  to  treat  those  of  the  neck,  for  in.stance, 
and  ignore  those  of  the  mediastinum.  In  comparing  the  .r-rays  with 
radium,  they  state  that  the  imi)re.ssion  is  that  the  patient  improved  in 
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general  coiulitiuii,  and  tlie  j,dan(ls  treated  diminished  in  size  with  the 
x-rays,  but  that  the  improvement  is  not  as  marked  as  with  radium. 

The  .T-rays,  when  measured,  were  usually  given  at  a  distance  of  25  cm. 
through  an  aluminum  filter  and  with  a  brass  cone.  The  voltage  was 
70  K.  V.  Radium  was  given  in  treatments  of  00  to  1000  or  more  milli- 
curie  hours.  The  impression  one  gets  from  reading  their  article  is  that 
they  are  not  satisfied  with  the  methods  of  the  past  and  are  changing  them. 

Holding  and  Brown  also  state  that  the  treatment  of  Hodgkin's  disease 
is  extremely  unsatisfactory.  They  state  that  surgical  removal  is  only 
local  in  its  action  and  constitutes  more  or  less  of  a  shock  or  drain  on  the 
patient's  vital  resources.  They  do  recognize,  however,  complete  excision 
and  diagnosis  by  microscopic  section  in  the  earlier  stages  while  the 
lesion  is  restricted  to  a  single  locus,  followed  by  prophylactic  Rontgen 
treatment,  together  with  the  searching  out  and  the  elimination  of  all 
possible  foci  of  infection. 

They  recommend  the  most  extensive  roentgen  treatment  in  all  of  these 
cases  immediately  after  the  diagnosis  is  established;  the  rays  are  given 
over  the  lymphatic  structures  of  the  body.  They  state  that  the  matter 
of  roentgen-ray  dosage  has  not  been  settled,  and,  while  they  were  able  to 
get  an  increased  dosage  Coolidge  tube  and  are  able  to  get  the  symptoms 
under  control  more  quickly,  yet  they  are  not  convinced  that  the  thera- 
peutic results  in  Hodgkin's  disease  are  not  more  lasting  than  they  were 
formerly  with  less  desirable  apparatus.  At  present  they  are  giving  the 
massive  dose  at  the  beginning  of  the  treatment,  and  continuing  them 
until  the  symptoms  are  controlled  and  then  giving  more  moderate  doses 
to  keep  the  development  of  the  disease  in  abeyance. 

In  a  discussion  on  the  paper  by  Bunting  and  Yates,  Foerster^^  sum- 
marizes the  technic  of  .r-ray  treatment  as  follows:  "Five  milliamperes 
of  current  are  passed  through  a  Coolidge  tube.  The  spark  gap  is  8^  x  9 
inches.  The  body  is  divided  into  various  areas  (I  prefer  six),  all  of  which 
are  given  a  treatment  on  the  same  day.  The  target  of  the  tube  is  12 
inches  from  the  skin  surface,  and  the  time  of  application  for  each  dose 
which  approximates  the  erythema  dose  (just  short  of  as  much  as  the  skin 
will  stand)  in  eight  minutes.  Six  such  treatments  are  given  in  one  day 
to  various  regions  (axillae,  groins,  cervical)  with  exclusion  of  the  splenic 
area,  and  the  rays  are  directed  at  such  angles  as  to  cross  each  other  at  the 
desired  location  in  the  depth  (cross-fires).  The  dose  is  repeated  after 
ten  to  twelve  days. 

The  rays  must  be  filtered  through  leather  and  through  aluminum 
(4  millimeters  of  aluminum  and  3  of  leather)  so  as  to  exclude  the  soft  or 
injurious  rays.  The  rest  pass  through  without  injury  to  the  skin,  and 
reach  the  areas  in  the  depths  which  w^e  wish  to  influence." 

Dr.  Yates,  in  the  same  discussion,  made  the  interesting  observation 
that  E.  A.  Smith  had  developed  a  method  of  taking  pictures  on  the 
bias  so  that  the  mediastinum  is  shown  so  clearly  that  an  early  diagnosis 
is  possible.  At  this  time  no  picture  in  an  anteroposterior  direction, 
however  well  taken,  developed,  and  interpreted,  can  reveal  these  changes. 

99  Wisconsin  Medical  Journal,  1917,  xv,  462. 
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Exophthalmic  Goiter.  There  is  nothing  very  noteworthy  to  present 
this  year  regarding  tliis  interesting  disease.  The  writings  of  Crile  con- 
tinue; there  are  several  papers  on  technic,  and  some  further  researches 
by  Kendalh^""  I  have  been  much  instructed  by  a  paper  from  Reede^*^^ 
who,  after  simimarizing  the  work  of  Cannon,  Kendall,  and  DuBois, 
correlates  the  effect  of  excessive  function  of  the  thyroid,  the  supra- 
renal glands,  and  the  cervical  sympathetic  nervous  system.  He  out- 
lines the  continuity  of  events  leading  up  to  exophthalmic  goiter,  as 
follows : 

"1.  A  period  of  infection  leading  up  to  hyperplasia  of  the  thyroid 
and  a  goiter  with,  or  without,  symptoms,  beginning  often  in  childhood. 

"2.  A  period  of  increased  physiological  demand  inducing  hNper- 
thvroidism. 

"3.  The  stage  of  rapid  metabolism  and  highly  sensitized  bodily 
function  known  as  hj'perthyroidism. 

"4.  The  period  of  emotional  stress  in  which  originate  the  stimuli  to 
suprarenal  secretion. 

"5.  The  stage  of  suprarenal  oversecretion  witli  the  appearance  of 
general  sympathicotonic  sjmiptoms  and  the  localization  of  the  brunt 
of  the  effect  on  the  cervical  sympathetic. 

"6.  The  stage  of  degeneration  and  the  breaking  down  of  the  cardiac, 
mental,  visual,  nervous,  thyroid,  and  suprarenal  mechanisms." 

Reede  then  offers  these  deductions  as  the  result  of  the  above  inferences : 

"1.  I  feel  strongly  that  some  definite  attempt  should  be  made  to 
protect  the  thyroids  of  girl  children,  from  five  years  up,  against  the 
bacterial  injury  from  mouth  and  nearby  infections. 

"2.  A  child  with  a  hj^pertrophic  thyroid  or  goiter  faces  the  possibility 
of  developing  h\'perthyroidism  under  such  metabolic  strain  as  that  of 
puberty,  and  deserves  tiiat  that  physiological  stress  be  lightened  by 
careful  supervision. 

"3.  A  young  woman  with  a  goiter  and  hyperthyroidism  runs  a  certain 
danger  of  dcvclojjing  toxic  hyperth^Toiflism  or  exophthalmic  goiter, 
and  a  determined  endeavor  should  be  made  by  })sychotherapy,  ])hysical 
and  mental  rest  to  bring  the  metabolism  down  to  normal.  Environ- 
mental neutrality  and  insulation  against  psychic  trauma  should  be 
assured,  if  possible. 

"4.  If  the  hyj)erthyroidism  develops  in  the  direction  of  sympathico- 
tonia, the  presunij)tion  of  impending  exophthalmic  goiter  is  so  strong 
that  grave  consideration  is  warranted. 

"5.  If  operation  is  determined  upon  in  exoj)htlialniic  goiter,  it  should 
be  done  at  the  earliest  moment  and  should  be  bilateral  and  adequate, 

"G.  It  must  be  accepted  that  operation  after  tlie  first  year  of  active 
exo])hthalniic  goiter  nnist  not  be  expected  to  remedy  symptoms  which 
arise  from  other  organs  than  the  one  removed  at  operation. 

"7.  After  the  fourth  year  the  thyroid  is  usually  exhausted  and  under- 
secreting,  which  may  be  true  of  the  adrenals  as  well,  and  careful  observa- 

""  .Tiiumul  of  the  Amoriran  Medical  Association,  Ixix,  612, 
"»  Medical  Record,  1917,  xci,  450. 
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tion  is  merited  by  symptoms  which  may  in  no  direct  way  be  arising  from 
thyroid  secretion." 

The  Kinetic  Drive  and  Exophthalmic  Goiter.  This  fascinating 
theory,  mostly  ehicidated  by  Crile,  enables  us  to  plan  a  form  of  treat- 
ment, partly  surgical,  which  has  given  results  far  superior  to  any  other 
treatment  in  this  disease.  It  is  hardly  necessary  to  describe  the  theory; 
in  fact,  it  is  impossible  to  present  it  adequately  in  abstract.  The 
practical  aspects  are  well  described  by  Crileio^  in  his  recent  papers. 
His  clinic  has  had  an  experience  of  1020  cases  of  exophthalmic  goiter 
so  classed  because  they  present,  at  the  time  of  operation,  symptoms  of 
increased  basic  metabolism  not  due  to  any  current  exciting  cause,  and 
the  symptoms  being  relieved  or  cured  by  diminishing  thjToid  activity. 
In  his  series  every  recovered  case  was  benefited  and  in  the  vast  majority 
the  disease  was  definitely  arrested. 

"In  an  extreme  case  the  initial  surgical  step  is  the  injection  by 
Porter's  method  of  a  small  amount  of  boiling  water  into  one  lobe.  This 
is  done  with  the  patient  in  bed  under  local  anesthesia  and  nitrous  oxide 
analgesia.  The  effect  is  noted  and  if  the  indication  is  favorable  a  larger 
injection  is  made  into  the  other  lobe,  this  being  followed  by  a  still  larger 
injection  into  the  first  lobe.  If  all  goes  well,  one  superior  thyroid  artery 
is  ligated  or  else  one  pole  is  ligated  after  the  method  of  Stamm  and 
Jacobson.  Later,  the  opposite  side  is  treated  in  like  manner.  All  these 
procedures  are  done  under  analgesia  and  local  anesthesia  with  the  patient 
in  bed. 

"  The  patient  may  then  be  sent  home  that  the  organism  may  have  a 
chance  to  adjust  itself  to  the  lessened  thyroid  activity.  During  this 
period  of  rest  there  is  usually  a  striking  gain  in  weight;  the  edema  dis- 
appears; the  pulse  rate  falls;  the  widely  dilated  heart  and  the  enlarged 
liver  grow  smaller;  the  sensitization  of  the  brain  lessens;  and  the  size 
of  the  thjToid  diminishes. 

"  Some  patients  improve  so  much  during  this  'interregnum'  that  they 
are  loath  to  return  for  the  lobectomy;  but  without  lobectomy  relapses 
are  apt  to  occur. 

"  Like  the  preceding  maneuvers  the  lobectomy  is  performed  under  the 
strictest  anociation.  The  patient  receives  a  preliminary  dose  of  mor- 
phine and  scopolamine,  and  is  transported  to  the  operating  room  under 
light  nitrous  oxide  anesthesia.  The  local  field  is  blocked  by  novocaine; 
the  divided  tissues  are  infiltrated  with  quinine  and  urea  hydrochloride; 
and  the  manipulation  and  dissection  of  the  operation  are  performed  in 
the  gentlest  possible  manner. 

''The  patient  is  returned  to  bed  while  still  under  light  anesthesia. 
Under  novocaine  a  large  saline  infusion  is  given  under  the  breast  and 
water  by  mouth  is  urged.  If  not  annoying  to  the  patient,  a  5  per  cent, 
glucose  and  5  per  cent,  sodium  bicarbonate  solution  is  given  by  the 
^lurphy  drip. 

"  Special  tact  and  skill  on  the  part  of  the  nurse  are  required  to  guard 

ic^  Journal  of  the  American  Medical  Association,  1917,  Ixix,  610;  Ohio  State  Medi- 
cal Journal,  1917,  xiii,  7. 
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against  restlessness  and  insomnia.  If  these  cannot  be  controlled,  mor- 
phine should  be  given  in  sufficient  quantity  to  secure  the  desired  result. 

"Rest,  sleep,  water  and  alkalies  are  the  essential  foundation  stones  of 
ultimate  repair. 

"In  accordance  with  the  kinetic  theory,  every  activation  must  be 
reduced  as  much  as  possible.  Work — mental  and  physical — and  worry 
must  be  minimized;  every  focus  of  infection,  tonsils,  sinuses,  etc.,  must 
be  cleared  up;  much  water  must  be  taken;  a  non-protein  diet  prescribed 
and  diversion  encouraged.  The  period  of  directed  postoperative  rest 
should  continue  for  about  a  year.  In  short,  the  fundamental  principle 
of  the  treatment  of  this  excessively  kinetic  disease,  in  which  the  body  is 
ultimatelv  driven  to  its  own  destruction,  is  its  antithesis — rest." 


Vui.  2. — A  (above).     Goiter  clamp  grasping  resected  lobe.     Clamp  on  isthmus; 
B  Oower  left),  mattress  sutures  in  place;  C,  lobe  reconstructed. 

lie  also  states  that  "in  the  most  serious  cases  not  only  the  first  but 
each  step  of  the  graded  oi)eration  is  performed  with  the  patient  in  bed — 
ligation  in  bed,  lobectomy  in  bed.  The  operating  room  goes  to  the 
patient.  Moreover,  in  serious  cases  we  now  leave  the  wound  open, 
guarding  against  infection  by  ai)plying  dressings  moisttMicd  with  neutral 
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solution  of  chlorinated  soda  for  from  twenty-four  to  forty-eight  hours, 
the  wound  being  then  closed  under  analgesia  in  bed.  That  is  to  say, 
we  literally  make  operating  'rounds'  giving  a  devitalizing  injection  of 
hot  water  or  of  quinine  and  urea  hydrochloride  here;  doing  a  ligation 
there;  performing  a  lobectomy  in  another  room;  closing  a  wound  in 
still  another." 

Resection  of  the  Thykoid  Gland.  In  order  to  safeguard  the 
recurrent  laryngeal  nerves  and  the  parathyroids,  many  surgeons  follow 
the  Balfour  technic,  resecting  the  anterior  parts  only  of  one  or  both 
lobes.  Poopo^  has  found  that  in  many  cases  the  use  of  a  clamp,  similar 
to  a  Scudder  gastric  clamp,  facilitates  the  technic  of  resection  by  lifting 
and  steadying  the  lobe  and  controlling  hemorrhage.  The  lobe  is  freed, 
with  or  without  ligation  and  section  of  the  superior  vessels  as  the  case 
demands;  the  isthmus  is  cut  across  and  its  stump  separated  from  the 
trachea,  the  lobe  is  then  grasped  well  back  by  the  clamp,  which  is  placed 
vertically  with  one  blade  on  each  side  of  the  lobe.  The  clamp  has  long 
delicate  blades  so  as  to  lightly  grip,  but  not  crush,  the  thyroid;  it  has  a 
broad  clutch  by  means  of  which  it  may  be  locked  while  the  blades  are 
comparatively  far  apart,  as  in  grasping  a  broad  lobe;  the  bayonet  shape 
allows  the  blades  to  be  introduced  more  readily  into  the  wound. 
(See  Fig.  2.) 

In  large,  diffuse,  simple  goiters  he  practises  double  resection  as  the 
procedure  which  most  closely  meets  all  indications. 

Ligation  of  the  Inferior  Thyroid  Artery.  Stewart^"^  advocates 
ligation  of  "the  inferior  thyroid  artery  behind  the  carotid  sheath  in 
preference  to  ligation  of  the  superior  thyroid  artery  in  those  cases  more 
suited  to  vessel  ligation  than  lobectomy,  for  here  we  have  diminution 
in  blood  supply  to  two  toxic  glands  instead  of  one,  and,  in  addition,  we 
have  a  field  prepared  that  gives  us  little  to  fear  from  hemorrhage,  thymus 
vascular  trouble  or  chest  pain,  if  the  patient  later  comes  to  lobectomy." 

I  myself  believe  that  in  regard  to  this  ligation  the  superior  is  to  be 
preferred  to  the  inferior  for  the  reason  that  I  believe  there  is  more  to 
the  operation  than  the  mere  blood  supply.  We  know  what  a  tremen- 
dously rich  blood  supply  the  thyroid  gland  has  and  how  little  it  can  be 
affected  by  the  ligation  of  one  of  its  six  or  more  bloodvessels.  So  that 
while  for  cosmetic  reasons  the  ligation  of  the  inferior  pole  is  the  more 
desirable,  the  clinical  results,  I  believe,  will  be  infinitely  superior  if  we 
elect  to  ligate  the  superior  pole. 

Certain  features  of  the  technic  are  ably  brought  out  by  Judd,  of  the 
Mayo  Clinic.  After  calling  attention  to  the  danger  of  allowing  the 
inferior  thyroid  vessel  to  slip  under  the  cervical  fascia,  he  states  that 
even  the  smallest  vessels  should  be  ligated  because  the  slighest  oozing 
may  produce  a  clot,  tracheal  pressure  and  difficulty  in  breathing. 

Tracheal  Collapse.  Judd  advises  that,  if  this  occurs,  the  "fascia 
over  the  trachea  should  be  grasped  on  each  side  with  a  hemostat  and 
the  collapsed  rings  pulled  apart.  Usually,  after  the  lumen  has  been 
reestablished  in  this  way,  it  will  be  maintained  without  further  diffi- 

'"'  Siu-gery,  Gynecology  and  Obstetrics,  1917,  xxiv,  150. 
1"  Pennsylvania  Medical  Journal,  1917,  xx,  751. 
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culty.  If  the  trachea  persists  in  collapsing  or  has  been  injured  it  may  be 
necessary  to  make  a  tracheotomy  and  keep  a  tube  in  place  for  a  few  days. 
Formerly,  it  Mas  considered  necessary  to  dissect  the  thyroid  tissues  off 
from  the  trachea  and  cartilages  as  closely  as  possible,  but  recently,  we 
have  found  that  if  we  preserve  the  fascia  about  the  trachea  and  larynx 
and  possibly  leave  some  thyroid  tissue  over  the  cartilage,  the  post- 
operative convalescence  is  much  easier,  coughing  and  irritation  is 
less  and  the  accumulation  of  mucus  in  the  trachea  and  larynx  is 
greatly  diminished.  This  is  a  very  important  factor  in  the  technic  of 
thjToidectomy." 

Injury  to  the  Recurrent  Laryngeal  Nerve.  He  has  found  it 
important  to  know  the  condition  of  the  vocal  cords  before  operating 
l)ecause  a  paralysis  from  the  goiter  pressure  may  exist  and  the  patient 
be  unaware  of  it  by  reason  of  the  developed  compensatory  action  of  the 
other  cord.  It  is  imperative  to  avoid  even  the  slightest  amount  of 
traumatism  to  the  good  nerve  in  such  cases. 

"  In  all  probability  the  loss  of  voice  after  goiter  operations  is  frequently 
due  to  a  change  in  the  position  of  the  larynx  and  the  trachea  by  the 
^emo^•al  of  the  thyroid.  This  is  especially  true  if  there  has  been  a  great 
deal  of  i)ressure  from  the  growth,  or  edema  and  swelling  in  the  tissues 
after  the  operation.  Fortunately,  the  laryngeal  muscles  seem  to  have  a 
tendency  to  hx-pertrophy,  and  carry  the  ar>i;enoid  on  one  side  across  the 
midline  to  its  opponent,  even  though  the  opponent  may  lie  almost 
motionless  on  account  of  the  incai)acity  of  the  muscle  on  that  side.  The 
restoration  of  the  voice  after  the  laryngeal  nerve  has  been  severed  or 
traumatized,  I  believe  is  due  to  this  hypertrophy  and  the  increased 
function  in  the  good  cord  rather  than  to  restoration  of  function  in  the 
traumatized  side."     (.ludd.) 

Injection  Treatment  of  Goiter  by  Boiling  Water.  The  use 
of  boiling  water  as  a  method  of  treatment  in  goiter  is  now  well-known 
and  is  occasionally  used  by  the  Mayo  Clinic,  Crile,  and  others.^  0'Day^°5 
has  treated  17  cases  and  in  all  nothing  l)ut  good  has  resulted.  The  object, 
it  will  be  remembered,  is  to  destroy  the  secreting  ei^ithelium  of  the  acini. 
Olicicri  and  Pionchi*"'^  had  good  results  in  4  cases,  and  (^cballos  and 
Bacigahiix)'"  rcjiort  0  cases  so  treated  witli  material  improvement. 

The  tecliiiic  followed  by  O'Day  is  as  follows: 

"That  no  fumbling  occurs  while  the  hot  water  is  being  injected,  three 
or  four  rings  cut  from  large  rubber  tubing  are  slipped  over  the  barrel 
of  a  10  c.c.  glass  syringe;  wearing  two  pairs  of  gloves,  cotton  inside  of 
rubber,  the  operator  is  enabled  to  work  without  fear  of  burning  his 
hands.  From  the  time  the  syringe  is  lifted  out  of  the  sterilizer  until  the 
water  has  been  injected,  no  time  must  be  lost,  for,  unless  the  water  be 
hot  enough  to  cook  the  tissue  into  which  it  is  injected,  its  purpose  will 
be  defeated. 

Befor(>  the  jjrocess  of  "cooking"  has  begun,  the  surgeon  should  have 

'"AnnalsofSurRerv,  1917,  Ixv,  279. 

'0*  Prc.s.sft  Mc'd.,  .\rnrntina,  1917;  abstract  in  the  Journal  of  the  American  Medical 
As-sopiation,  1017,  Ixix,  919. 

""  Abstract  in  the  Journal  of  the  American  Medical  Association,  1917,  Ixix,  2076. 


THE  FACE  AND  NECK  81 

definite  plans  at  hand  for  the  attack.  Remembering  the  good  resnlts 
ol)tainal)le  hy  the  Stannn-Iacohson  operation  of  Hgating  the  superior 
poles,  we  are  now  in  the  habit  of  beginning  the  cooking  at  the  upper 
pole,  each  succeeding  injection  being  carried  downward,  the  needle 
])oint  being  so  directed  at  each  selected  level  that  the  destruction  of  the 
gland  is  wrought  in  strata.  Unless  some  such  order  is  maintained,  one 
may  be  imconsciously  reinjecting  the  same  point,  thereby  hindering 
the  systematic  part  by  part  destruction  necessary  in  securing  satis- 
factory results.  When  the  gland  is  small,  making  the  injections  more  or 
less  uncertain,  unless  the  condition  of  the  patient  be  very  severe,  we  have 
been  able  to  obtain  splendid  results  by  exposing  the  thyroid  and  cooking 
it  directly  under  the  eye.  This  can  be  accom])lished  without  elaborate 
preparation,  imder  local  anesthesia.  With  the  gland  exposed  in  this 
way,  the  efiectiveness  of  the  process  can  be  fully  appreciated.  As  the 
boiling  water  is  being  injected,  the  corresponding  portion  of  the  gland 
is  seen  to  whiten  into  a  bloodless  pulp-like  mass." 

Injection  of  Quinine  and  Urea  Hydrochloride.  Watson^"^ 
reports  the  results  of  100  cases  treated  by  the  injection  of  this  drug. 
Of  the  exophthalmic  t^^je,  80  per  cent,  were  believed  to  be  cured,  and 
15  per  cent,  improved;  of  the  non-exophthalmic  group,  75  per  cent,  were 
cured  and  12  per  cent,  improved.  "Preliminary  injections  of  sterile 
water  and  normal  salt  solution  were  used  in  the  toxic  patients  to  lessen 
the  danger  of  acute  hyperthyroidism.  The  injection  is  not  suited  to 
all  tj-pes  of  goiter,  and,  unless  used  discreetly,  it  will  be  disappointing, 
if  not  disastrous.  There  is  always  the  danger  of  provoking  an  attack 
of  acute  h\T5erthyroidism.  The  toxic  cases  should  be  watched  carefully 
and  at  the  first  sign  of  an  acute  exacerbation  of  hyperthyroidism,  treat- 
ment should  be  stopped,  a  hypodermic  of  morphine  and  atropine  given, 
ice-bags  applied  over  the  thyroid  and  heart,  and  the  room  darkened." 

Injection  Trkvtment  by  Phenol.  Sheehan^"^  states  that  "enlarge- 
ment of  the  thyroid  gland,  particularly  that  form  occurring  in  young 
women,  can  be  cured,  or  at  least  the  symptoms  of  the  enlargement  can 
be  greatly  minimized  by  these  injections."  He  has  treated  17  patients 
with  injections  of  a  mixture  of  5  drops  each  of  carbolic  acid  (C.  P.), 
tincture  of  iodine  and  glycerin  into  the  most  prominent  part  of  the 
goiter,  usually  at  five-day  intervals.  In  many  of  the  cases,  five  injec- 
tions suffice.  The  patient  complains  of  pain  and  swelling,  terminating 
in  soreness  after  twenty-four  hours ;  if  continued,  ice  locally  and  codeine 
internally  will  promptly  give  relief.  No  untoward  symptoms  have  ever 
been  observed.  He  combines  the  injections  with  a  course  of  arsenic 
and  some  form  of  phosphates.  ^Moore""  also  uses  phenol  in  non-toxic 
goiters  (evidently  the  goiters  of  adolescents)  and  speaks  of  it  as  the 
"Gunn  method."  He  administers  iodine  internally  and  externally 
for  a  period  of  not  more  than  four  weeks.  Then  a  5  per  cent,  solution 
of  phenol  is  injected  into  the  gland  substances,  one  or  two  injections  of 
60  or  100  minims  usually  being  sufficient  to  affect  a  permanent  cure. 

108  New  York  Medical  Journal,  1917,  cvi,  549. 

109  Medical  llocord,  1917,  xcii,  591. 

110  Northwest  Medicine,  1917,  xvi,  172. 
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If  the  gland  is  still  enlarged  after  10  or  12  injections,  it  will  be  useless 
to  coiitiiiuc. 

Tuberculosis  of  the  Thyroid  Gland.  An  excellent  recent  i)aper  has 
appeared  on  tliis  subject  by  Mosiman/'^  who  reports  the  experiences 
of  C'riJe's  clinic.  He  reports  9  cases,  all  but  2  of  which  were  diagnosed 
clinically  as  exoplithalraic  goiter,  and  these  were  diagnosed  as  sarcoma 
and  as  hypertonus.  His  cases  are  described  in  great  detail  both  from  the 
cliuical  and  the  histological  aspect,  but  present  nothing  of  importance 
that  would  enal)le  one  in  simihir  cases  to  make  the  correct  diagnosis. 
He  suggests  that  it  is  doul)tful  that  there  is  a  true  primary  tuberculosis 
of  the  thyroid  gland.  The  9  cases  reported  comprise  a  tuberculous 
iii\()l\'cmcnt  of  less  than  1  per  cent,  of  the  operative  material. 

Abscess  of  the  Thyroid  Gland.  Three  cases  are  reported  by  Lahey.^^- 
Besides  the  symptoms  of  lt)cal  infection  there  were  two  constant  signs 
which  he  believes  are  of  great  significance  in  cases  suspected  of  thyroid 
abscess.  These  are  limitation  of  chin  elevation  and  depression  of  the 
chin  on  the  sternum  when  swallowing. 

"They  are  brought  about  by  the  action  of  the  sternohyoid,  sterno- 
tliNToid,  and  omohyoid  muscles  on  the  abscesses  beneath  them.  From 
the  diagrannnatic  drawing,  one  may  easily  perceive  how  the  pain  may 
result  from  tightening  of  these  m.uscles,  and  how  tightening  as  the  result 
of  swallowing  may  be  prevented  by  depression  of  the  chin  upon  the 
sternum. 

"  The  treatment  of  these  cases  is  sim])ie  incision  and  drainage.  It  is 
hnportant,  however,  to  dissect  carefully  down  to  the  gland,  under  local 
anesthesia,  and  to  cut  the  fibers  of  the  sternohyoid  transversely  for  a 
short  distance  on  each  side  of  the  median  line,  as  on  account  of  the  longi- 
tudinal tension  of  the  sternohyoid  and  sternothyroid  there  is  a  tendency 
for  any  other  incision  to  come  together,  thus  interfering  with  drainage. 
On  establishing  drainage,  recovery  was  rapid  and  uneNcntful  in  these 
cases." 

Dowd"^  has  seen  4  examj)les  of  thyroid  abscess.  "One  was  fatal  from 
an  overwhelming  streptococcus  infection;  two  others  had  very  severe 
constitutional  s>-m])toms.  but  finally  recovered  after  liberation  of  the 
pus;  the  fourth,  who  came  to  the  hos]iital  earlier  than  the  other  patients, 
illustratecj  the  development  of  staphylococcus  infection  in  chronic 
goiter.  After  two  weeks  ol  increasing  tmnefaetion,  fe\-er  and  diseom- 
fort  in  tlie  neck,  the  thyroid  show»-d  a  large  intracapsular  abscess  in 
each  lolie.  There  was  no  apparent  conununication  between  the  abscesses. 
.\  large  portion  of  the  glandular  tissue  was  destroyed  by  the  snppnratif)n. 
Trdinpt  recovery  followed  the  o])ening  of  the  abscesses." 

THE    MAMMARY    GLAND. 

Intracanalicular  Papilloma  of  the  Breast.  A  bloody  di^charge  from  the 
nijujlc  may  be  a  symptom  of  one  of  several  allections  of  the  manunary 

'"  ."^urncry,  ( "lync-cnloiiy  ."ind  ( )lislctri(s,  l!tl7.  xxv,  (iSO. 

•"  Hoston  .Modic'il  and  ."^urnicai  .lournjii,  l'.U7,  clxxvi.  9-i. 
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gland.  Judd,'"  in  reviewing  100  consecutive  cases  of  discharging 
nii)i)les,  found  50  in  whicli  a  l)lo()dy  discharge  was  present,  and  oO 
which  liad  otlier  forms  of  disciiarge  from  the  nii)i)le.  The  underlying 
condition  was  as  follows: 


50  cases  of  serohemor- 
rhagic discharge  from  the 
the  nipple. 


Cases. 


Per  cent. 


50  ca.ses  of  other  forms  of 

discharge  from  the 

nipple. 


Cases. 


Per  cent. 


Carcinoma 

Chronic  cystic  mastitis 
Intracanalicular  papilloma 
Paget 's  disease 
Simple  cyst       .... 


27 

12 

8 

3 

0 


54 

24 

16 

6 

0 


30 

14 

4 

0 

2 


60 

28 

8 

0 

4 


Papillary  cystadenoma  has  long  been  recognized  and  was  very  well 
described  some  years  ago  by  Greenough  and  Simmons,  'i'lie  Intra- 
canalicular ])ai)illoma  is  not  so  well  known  among  clinicians,  but,  as 
Judd  i)oints  out,  they  only  differ  in  their  point  of  origin,  the  former 
arising  from  the  walls  of  the  acini  and  the  latter  from  the  walls  of  the 
milk  ducts.  In  the  Mayo  Clinic  they  have  had  32  cases  of  papilloma 
of  the  breast,  carcinoma  being  present  in  11,  and  probably  so  in  'A  others, 
the  characteristic  symptom  being  a  bloody  or  serohemorrhagic  discharge 
from  the  nipple.  Carcinoma  is  the  most  common  lesion  producing  a  dis- 
charge from  the  nij)ple  but  it  is  almost  invariably  associated  with  a  tumor 
in  the  breast.  In  a  few  of  the  papillomas  there  were  palpable  tumors,  but 
in  all  of  them  the  growth  was  produced  by  chronic  mastitis  or  by  cyst- 
adenoma,  and  in  no  case  was  there  a  papilloma  in  the  duct  large  enough 
to  be  palpated  except  in  one  case,  in  which  it  extruded  from  the  nipple. 
Therefore  a  hemorrhagic  or  serohemorrhagic  discharge  from  the  nijiple 
in  the  absence  of  a  ])ali)able  tumor  is  most  often  produced  by  benign 
intracanalicular  papillomas.  Judd  advises  that  treatment  should  be 
conservative,  especially  in  young  women.  In  older  women,  particularly 
if  the  condition  is  associated  with  chronic  cystic  mastitis,  the  best 
procedure  would  seem  to  be  the  removal  of  the  manunary  gland.  If 
there  are  evidences  of  malignant  change,  a  radical  operation  should  be 
done. 

Paget's  Disease  of  the  Nipple.  Much  has  been  written  upon  this 
affection  and  manv  theories  constructed  of  its  etiologv.  Probablv 
most  of  us  believe  in  the  theory  of  Thin  (1881)  that  the  cancer  located 
in  the  region  of  the  ducts  discharges  onto  the  skin,  its  irritant  action 
producing  the  eczema.  Ilandley,''^  in  his  Ilimterian  Lecture,  develops 
the  idea  that  Paget's  disease  is  due  to  l}'mphatic  edema  of  the  nipple 
dependent  on  the  blocking  of  the  lymphatics  by  permeation  extending 
from  a  preexisting  carcinoma  of  the  breast.  He  pictures  the  pathology 
in  this  wise: 

"A  carcinoma  starts  in  the  smaller  ducts  of  the  breast,  perhaps 
exceptionally  from  the  acini  or  the  larger  ducts.     Usually,  without 


"^Journal-Lancet,  1917,  xxxvii,  141. 
"*  Lancet,  1917,  i,  519. 
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producing  a  ])ali)able  tumor,  it  permeates  the  breast  lymphatics  witlely. 
""J^he  rich  plexus  of  lymphatic  vessels  around  the  ducts  forms  an  es])ecially 
easy  and  convenient  channel  for  permeation,  and  the  IjTiiphatic  block 
extends  along  them  to  the  subareolar  plexus  beneath  the  nipple. 

"The  cutaneous  lymphatics  about  the  nipple  are  now  dammed  up 
so  that  IjTni)h  cannot  return  from  them.  Later  they  are  themselves 
permeated,  but  possibly  this  is  not  always  the  case.  At  this  stage,  and 
before  any  lump  has  appeared  in  the  breast,  the  skin  of  the  nipple  and 
the  mucosa  of  the  ducts  begin  to  show  changes  dependent  upon  lym])hatic 
obstruction.  The  epithelium  shows  disintegration  and  degeneration 
of  its  superficial  layers  with  proliferation  of  the  deeper  layers.  These 
changes  are  nutritional  and  non-malignant.  The  dermis  becomes 
thickened  by  solid  lym])hatic  edema.  The  lymphatics  of  origin  in  the 
superficial  layer  of  the  dermis  may  ])e  found  filled  with  cancer  cells, 
which  are  also  to  be  seen  in  the  lymphatics  of  the  subareolar  plexus. 

"The  permeated  lymphatics  now  undergo  the  usual  process  of  perihin- 
phatic  fibrosis;  they  become  surrounded  by  aggregations  of  inflammatory 
round  cells,  and  later  by  yoimg  fibrous  tissue,  which  contracts  upon  and 
destroys  the  included  cancer  cells.  In  most  cases,  at  the  time  the  disease 
is  removed  the  destruction  of  the  cancer  cells  has  been  consummated, 
and  there  is  seen  merely  a  })and  of  round-celled  infiltration  in  the  super- 
ficial dermis,  while  in  the  deeper  dermis  perivascular  aggregations  of 
round  (clis  indicate  the  destruction  of  the  l^inphatics  which  are  known 
to  accom]>any  the  bloodvessels  in  this  layer.  In  other  and  later  cases 
organization  into  fibrous  tissue  is  complete,  round  cells  have  disapi)eared, 
the  papilhu  have  been  destroyed  by  the  fibrous  contraction  which  has 
taken  jilace  in  them,  and  nothing  remains  to  show  that  the  ljni])hatic 
vessels  of  the  dermis  have  been  obliterated  and  rej^laced  by  fibrous 
cords  save,  and  except,  the  persistent  changes  in  the  epithelium  and  the 
edematous  thickening  of  the  dermis. 

"  In  regard  to  the  changes  in  the  large  ducts,  these  are  evidently  similar 
in  nature  to  those  found  on  the  surface  of  the  nii)i)le,  and  they  de})end 
uj)()n  tlie  same  cause,  namely,  lymphatic  obstruction  from  permeation 
and  subsequent  fibrosis.  The  only  difference  is  that  the  shed  e})ithelinm 
cannot  get  away,  and  it  remains  ///  .v////,  ])lugging  and  distending  the 
ducts  with  a  degenerate  mass  of  debris. 

"Lastly,  even  in  the  rare  eases  where,  though  Paget's  disease  has 
lasted  many  years,  yet  no  eareinoma  has  made  its  aj)pearance,  it  is 
probal)le  that  an  atrophic  scirrhus  which  may  have  undergone  ])artial 
or  (•onij)lete  cure.  ])reei'ded  the  onset  of  Paget's  disease.  Hut  the  jios- 
sibility  that  the  I\inphatic  obstruction  in  such  cas(>s  is  of  inflamnia- 
tory  origin,  and  (hie  to  a  chronic  lymphangitis,  cannot  be  altogether 
excluded." 

In  regard  to  Ircdliinnl,  llaiidlry  concludes,  in  the  light  of  the  above, 
that  till-  radical  or  comj)lete  operation  is  indicated. 

Sekigueki'""'  rej)orts  on  conclusions  after  a  study  of  IS  cases  from 
ICondoh's  clinic  in  Tokyo  and  from  the  Mayo  clinic.     He  believes  that 

"•  Annals  of  Surgery,  I'.HT,  Ixv,  17.3. 
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Pagt't's  disease  is  a  primary  earcinoma  of  the  orifices  of  tlie  lactiferous 
or  the  sudoriferous  ducts.  He  Avas  enabled  to  examine  the  lacteal  duct 
in  the  very  early  stage,  and  ahva>s  found  a  peculiar  proliferation  and 
desquamation  of  the  duct  epithelium  in  its  superficial  part,  accom- 
panied by  hregularity  of  the  shape  of  the  cells.  Peculiarities  of  the 
stroma  resist  alveolar  formation  and  lead  to  confusion,  but  he  mamtains 
that  the  epithelial  alteration  is  a  primary  carcinoma  which  later  invades 
the  epidermis,  causing  the  skin  affection,  and  the  deep  layer,  forming 
typical  cancer  rows  when  the  resistance  and  reaction  of  the  stroma  is 
weaker  than  that  of  the  nipple.    The  article  is  well  illustrated. 

The  Element  of  Error  in  the  Diagnosis  of  Mammary  Conditions.  One 
conimonly  reads  statements  from  surgeons  who  have  compiled  statis- 
tics from'  a  series  of  cases  of  carcinoma  of  the  breast  regarding  the 
failure  of  tlie  general  practitioner  to  diagnose  breast  cancer  sufficiently 
early  to  give  operation  a  chance.  Very  often  the  most  scathing 
terms  are  used  in  condemnation  of  the  delay  in  diagnosis.  If  every 
patient  was  advised  that  the  "lump"  in  the  breast  should  be  removed 
at  once,  there  would  be  no  occasion  for  criticism,  but  the  trouble  is  that 
the  general  practitioner  attempts  the  diagnosis  between  malignancy 
and  l)enignancy,  often  is  mistaken,  and  then  must  bear  all  of  the  odium 
when  recurrence  occurs.  It  is  interesting,  therefore,  to  read  the  recent 
])apers  on  the  legitimate  actual  error,  the  apparent  error,  and  the  avoid- 
able error  by  MacCarty  and  Broders.^i^  It  should  be  remembered  that 
these  men  are  discussing  a  large  series  of  cases  observed  in  the  ]Mayo 
Clinic.  The  actual  error  consists  in  a  clinical  diagnosis  of  a  malignant 
condition  when  a  benign  condition  really  exists,  or  vice  versa,  and  the 
error  is  inevitable  and  unavoidable  because  it  is  not  possible  always  to 
difterentiate  benign  from  malignant  conditions  by  any  known  clinical 
methods.  Twenty-two  per  cent,  of  the  mammary  carcinomata  were  not 
diagnosed  as  malignant  by  the  clinicians.  The  writers  therefore  urge 
that  surgical  work  on  the  breast  cannot  be  done  efficiently  or  justly 
without  accurate  gross  and  microscopic  examination  by  a  skilled  surgical 
pathologist  dm-ing  the  operation.  In  the  second  paper  they  condemn 
the  efficiency  of  the  gross  appearance  as  the  sole  means  to  diagnosis 
and  stat(^  that,  in  a  series  of  consecutive  examinations  of  \i)S'2  cases, 
it  was  absolutely  necessary  for  them  to  make  microscopic  diagnosis  in 
29.3  per  cent.  In  the  paper  on  the  "aj^parent  error"  they  call  attention 
to  the  failure  of  the  clinician  to  recognize  many  well-known  pathological 
conditions,  and  especially  to  the  percentage  of  error  in  terminology. 
In  their  fourth  paper  they  summarize  their  solution  of  the  problem,  but 
after  all  is  said  they  actually  only  urge  a  decision  to  be  made  by  the 
surgical  pathologist  during  the  operation.  These  four  papers  represent  a 
splendid  idea  and  contain  much  material  for  thought,  but  the  writers 
have  failed  to  present  the  matter  clearly,  and  the  only  valuable  part  is 
the  tables  which  enable  us  to  draw  our  own  conclusions. 

Evolution  of  Cancer  of  the  Breast.  Syms"**  discusses  the  life  history 
of  the  mammary  gland  and  calls  attention  to  the  lack  of  equilibrium 

"^  Surgery,  Gynecology  and  Obstetrics,  1917,  xxv,  666. 

"« Journal  of  the  American  Medical  Association,  1917,  Ixix,  454. 
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of  its  ei)ithfliuni.  He  considers  clironic  cystic  mastitis  as  a  complete 
process,  evidenced  by  signs  of  infiannnation,  of  hyi)erplasia  of  the 
diilerent  elements,  by  cyst  formation,  etc.,  and  that  its  last  stage  is  car- 
cinoma. He  sup])orts  the  hypothesis  that  cancer  of  the  breast  is  caused 
by  some  form  of  irritation  uliicli  first  results  in  chronic  cystic  mastitis, 
and  whicli  finally  results  in  cancer  by  a  form  of  transition  from  one  stage 
to  another  until  the  final  stage  of  infiltrative  cellular  hyperplasia,  which 
is  cancer. 

These  statements  must  not  be  understood  as  meaning  that  every  breast 
the  seat  of  chronic  cystic  mastitis  must  be  sacrificed;  the  evidence  of 
cancer  must  be  reasonably  certain.  Eisendrath  pointed  out  this  in  the 
discussion.  I  have  previously  stated  that  all  of  my  cases  diagnosed  in  the 
laboratory  as  cystic  mastitis  remained  well  e\en  though  a  conservative 
operation  had  been  done.  I  note  that  Pilcher"'-'  rej)orts  14  cases  of  non- 
malignant  tumors  (fibromata,  cysts,  cystic  mastitis,  etc.),  all  of  which 
remained  well.  1  know  that  chronic  cystic  mastitis  is  frecpiently  accom- 
panied by  a  malignant  hyperplasia  of  the  epithelium,  but  it  has  not  been 
proved  that  it  is  the  precancerous  stage  of  cancer.  I  do  not  understand 
what  S\ins  means  l)v  making  "a  distinction  between  the  hard  tumorous 
masses  we  find  in  this  disease  and  true  tumors."  He  says  they  are  a 
peculiar  form  of  neoi)lasia,  and  are  not  tumors  at  all,  though  they  may 
have  a  typical  ai)j)earance  under  the  microscope. 

Techxic  of  TJiE  Oferatiox  for  Cancer  of  the  Breast.  There 
have  been  two  pa])ers  published  during  the  year,  one  by  Pileher'-'*  and 
the  other  by  Willy  Meyer,i-^  which,  though  olVering  little  that  is  new, 
go  over  the  ground  thoroughly  and  represent  indixidnal  opinions  about 
current  operating  methods.  The  princi])le  of  the  radical  ojieration  for 
cancer  of  the  breast  is  involved  in  the  method  for  dealing  with  the  deep 
tissues,  the  skin  incision  being  \aried  only  with  a  view  to  the  exposure  of 
the  diseased  focus  and  the  proper  closure  of  the  defect.  As  is  well  known, 
the  Halstead  operation  was  well  known  for  many  years  before  the  methofl 
of  Meyer  became  current.  The  essential  diilerence  is  that  Meyer  works 
from  the  axilla  to  the  sternum  and  removes  the  two  i)ect()ral  muscles 
//'///;  the  tiunor  ])Ius  l>nipliatic  glands  and  fat  ///  one  pircr,  whereas  Hal- 
stead  works  from  ihesterniun  to  the  axilla,  preser\'es  parts  of  the  pectorals 
and  disturbs  tlie  rtt  hlor  dissection.  In  this  pa])er  Mescr  rejjorts  the 
result ■^  in  OS  out  of  7S  ])riva1c  |i;iii(  nts  operated  on;  '22  (32.:^.')  per  cent.) 
remained  well  and  free  from  rccurrciicr  frmn  four  to  twenty-two  years 
after  operation. 

In  his  remarks  upon  tiehnic,  rileher  considers  the  elements  essential 
to  permanent  success,  viz.:  "  (n)  Complete  removal  of  the  primary  focus 
of  disease;  ih)  aN  oidainc  of  carcinoni;!  iiniijantation  U])on  the  fresh  tissue 
surfaces  exjjosed  1)\'  the  dissection;  (c)  the  interruption  of  jiossible  pro- 
gressive metastasis  by  the  routine  remo\al  of  the  first  chain  of  lym])h 
nodes  which  receive  tiie  absorbents  from  the  area  in  which  the  ])riniary 
focus  lies;  {<!)  the  use  of  incisions  in  the  primary  steps  of  the  oi)eration 

"»  .\nnnl.s  of  Surgery.  I'll 7.  Ixv,  0.54.  '"  Ibid. 

"'  Surgery,  Gynecology  and  Obstetrics,  1917,  xxiv,  5.53. 
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that  will  facilitate  the  formation  of  plastic  flaps  that  may  he  used  to 
cover  the  raw  area  remaining." 

A.  Complete  liemuml  of  the  Primary  Focus  of  Disease.  The  Axillary 
Lymph  Nodes.  "The  systematic  removal  in  all  cases  of  all  the  gland- 
containing  tissue  of  the  axilla  in  an  unbroken  piece,  continuous  with  the 
tissue  containing  the  breast  itself,  is  now  recognized  as  a  procedure  of 
as  much  imj^ortance  as  the  removal  of  the  breast  itself,  as  a  part  of  the 
indication  to  be  satisfied  in  securing  the  complete  removal  of  the  primary 
focus  of  the  disease."     (Pilcher.) 

The  Pectoral  Muscle.  Pilcher  (juotes  from  Heidenhain  relative  to 
the  involvement  of  the  muscles,  and  it  is  interesting  to  recall  to  mind  the 
contrary  opinions  held  by  the  late  Dr.  Muri)hy.  1  have  referred  to  this 
before  in  some  detail.^--  "No* question,  therefore,  in  our  judgment,  can 
now  attend  the  dictum  to  include  the  removal  of  the  pectoral  muscles, 
major  and  minor,  in  a  continuous  piece  with  the  breast  as  a  part  of  the 
routine  technic  in  all  oi)erations  for  carcinoma  of  the  breast."  (Pilcher.) 
Meyer  also  "favors  the  complete  remo\al  of  both  pectoral  muscles  in 
every  instance.  He  goes  further  and  advocates  the  total  extirpation  of  the 
pectoralis  major  muscle,  including  the  clavicular  portion.  He  does  not 
at  any  time  work  within  the  spaces  between  the  two  muscles,  but  leaves 
this  area  entirely  undisturl)ed  by  extirpating  both  muscles  together  and 
entirely." 

The  Skin.  The  early  advocates  of  radical  operation  advised  a  wide 
^emo^-al  of  the  skin  to  be  followed  by  skin  grafting  if  the  flaps  could  not 
be  lirought  together.  I  remember  an  experience  attributed  to  Halstead, 
viz.,  that  the  surgeon  who  has  to  suture ^the  wound  should  not  be  the 
same  as  he  who  removes  the  skin.  Later,  however,  Handley  showed 
that  the  tendency  of  cancer  to  spread  centrifugally  along  the  skin  itself 
is  quite  insignificant,  but  that  the  important  route  for  its  spread  is  in  the 
lymphatics  of  the  deep  fascia.  ^Yide  removal  of  the  fascia  is  therefore 
of  paramount  importance.  Pilcher  agrees  wdth  Handley  "that  the 
necessary  indications  for  the  removal  of  skin  can  usually  be  fulfilled 
by  the  removal  of  a  circular  area  of  skin  four  or  five  inches  in  diameter 
centered  upon  the  growth,  not  upon  the  nipple.  Such  an  area  of  skin  is 
outlinetl  by  an  ovoid  incision  with  its  narrower  diameter  four  inches  or 
more,  which  is  carried  through  the  skin  and  the  thin  area  or  areolar 
fatty  tissue  just  underneath,  as  the  first  step  in  the  operation  for  the 
removal  of  a  growth  in  a  breast." 

B.  Avoidance  of  Carcinoma  Implantation  upon  the  Fresh  Tissue  Siirfaces 
Exposed  by  the  Dissection.  The  removal  en  bloc  of  all  tissue  under 
suspicion  has  become  the  rule  among  surgeons  and  I  think  is  the  main 
reason  why  Meyer,  Rodman,  and  others,  work  downward  from  the 
axilla.  Both  Pilcher  and  Meyer  practice  excision  of  the  upper  portion 
of  the  rectus  sheath  as  advocated  by  Handley. 

C.  The  Routi)ie  Removal  of  the  First  Chain  of  Lymph  Xmles.  As  a 
rule  the  lymph  nodes  for  a  long  time  delay  the  ])rogress  of  any  cancer 
cells  which  reach  them,  so  that  any  operation  which  takes  the  whole 

122  Progressive  Medicine,  March,  1915, 
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chain  out  of  the  axilla  l)efore  the  adjacent  tissues  have  become  involved 
may  be  regarded  witli  much  certainty  as  having  gone  outside  of  the  area 
of  infection  in  that  direction. 


Fig.  3. — The  Pilcher  incision. 


Fio.  4. — Dissection  of  supraclaviciil.ir  Kliind-boaring  tissue.    This  is  done  as  the  first 

strp  of  the  oiKTation. 
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The  supraclavicular  nodes  still  remain  debatable  ground.  Pilclier 
follows  these  rules:  "  Regardless  of  whether  or  no  enlarged  nodes  may 
be  j)alpated  above  the  elaviele,  the  suimiclavicular  space  should  be 
opened  and  its  fat  lymi)liatic  tissues  removed: 

"(a)  Whenever  the  superior  axillary  and  the  subclavian  group  of  lymph 
nodes  are  infected  to  a  pronounced  degree. 


S 


Fig.  5. — Showing  the  area  exposed  at  the  completion  of  the  ret;ommendcd  operation 
for  carcinoma  of  the  breast.  The  axilla  has  been  cleared;  the  pectoral  muscles  with 
overlying  breast  have  been  removed;  the  fascia  covering  the  ui)i)er  tliird  of  the  rectus 
muscle  has  been  taken  off.   The  cross  (X)  marks  the  site  of  the  weak  epigastric  spot. 


"(h)  Whenever  the  prunary  focus  of  breast  infection  is  in  the  upper 
hemisphere  of  the  gland  and  well  adA'anced  in  its  development. 

"(c)  Whenever  the  disease  in  the  breast,  whatever  its  primary  location, 
has  involved  the  upper  hemisphere,  and  the  growth  is  judged  to  be  still 
operable." 

The  rationale  of  the  first  rule  lies  in  the  fact  that  when  these  lymph 
nodes  are  converted  into  a  carcinomatous  mass,  the  normal  pressure  upon 
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the  channels  that  lead  up  over  the  clavicle  on  the  front  of  the  thorax 
is  exafi;<2;erated  and  thus  the  possibility  of  direct  transfer  of  carcinoma 
already  in  the  tireast  is  increased. 

The  second  and  third  rules  are  indicated  because  the  anatomists  have 
shown  the  frequent  presence  of  a  set  of  lymphatics  which  share  in  the 
drainage  of  the  upper  half  of  the  breast  and  pass  upward  in  front  of  the 
clavicle  to  the  deeivlyinu'  su])raclavicular  nodes.  In  such  instances  the 
supraclavicular  nodes  will  form  a  part  of  the  hrst  line  of  defence  eciually 
with  the  axillarv  nodes,  and  should  be  as  a  routine  included  in  the  tissues 
to  be  removed. 

Pilcher  finds  that  "the  deep  situation  in  the  neck,  covered  over  by  the 
dense  cervical  fascia,  makes  it  impossible  to  detect  them  by  ])al])ati()n 
thr()U<:jh  the  skin  until  they  have  become  materially  enlarged  by  the 
progress  of  the  carcinomatous  process  in  them,  which  means  at  a  com- 
paratively late  date  when  further  permeation  of  the  carcinoma  beyond 
their  Ijorders  may  have  already  taken  place.  If  the  surgeon  waits  until 
they  have  become  large  enough  to  be  detected  by  his  finger-tij)  ap])lied 
to  the  overlying  skin,  there  is  therefore  greater  possibility  tiuit  the 
period  during  which  their  removal  would  be  definitely  efficient  to 
remo\e  all  the  disease  will  have  passed.  If  the  surgeon  opens  the 
base  of  the  neck  (Fig.  4),  as  he  does  the  axilla,  he  will  fail  to  find  any 
indication  that  the  supraclavicular  nodes  are  involved  in  many  of  them, 
but,  on  the  other  hand,  he  will  find  in  occasional  instances  diseased 
nodes  which  otherwise  would  have  esca]K>d  detection  and  would  have 
remained  to  defeat  the  most  extensive  and  well-carried-out  operation  in 
other  respects.  To  feel  that  one  has  done  an  unnecessary  operation  is 
never  agreeable  to  any  surgeon,  and  such  would  often  be  the  situation 
of  the  surgeon  who  opens  the  base  of  the  neck  in  all  cases;  but  to  find  in 
the  future  history  of  a  case  that  one  has  omitted  a  most  important  and 
\ital  j)()rtion  of  surgical  effort,  a  part  which  could  readily  ha\  e  been  ilone 
without  adding  materisiilly  to  the  risks  of  the  operation,  must  be  far  more 
disagreeable." 

Willy  Meyer  believes  that  "the  removal  of  the  supraclavicular  glands 
does  not.  however,  seem  al)S()lutely  called  for  as  a  routine  measure  in 
every  ordinary  case  of  radical  operation.  However,  the  cleaning  out  of 
the  supracla\icular  space  ;»//.s7  hr  done  whenever  the  tumor  has  invaded 
the  two  u|)per  ([uadrants  of  the  i)reast,  especially  if  it  involves  the  skin, 
because  the  lym])hatic  vessels  of  this  region  enter  into  the  sui)raclavicular 
glands  across  the  anterior  aspect  of  the  clavicle."  After  the  al)lation, 
he  examines  the  sub(la\ian  glands  nearest  the  clavicle  at  the  lower 
border  of  the  subclaxian  yv'u\  by  frozen  section.  If  they  show  cancerous 
infiltration,  he  either  divides  the  upj)er  skin  flap  ami  continues  the 
incision  ujjuard  into  the  sui)raelavicular  space,  makes  a  second  trans- 
verse cut  above  and  parallel  to  the  clavicle,  or  divides  the  clavicle  tem- 
l)orarily  near  the  spot  where  the  subclavian  vein  di|)s  beneath  it  and 
rem()ves  the  glands  with  surrounding  fat  of  the  sui)racla\icular  sjjace 
contiguously  with  the  subclavian  i)lus  axillary  mass.  If  the  clavicle  is 
not  divided,  the  tissue  under  it  must  be  thoroughly  cleaned  out  in  con- 
junction with  the  sui)raclavicular.  Pilcher  dissects  the  supraclavicular 
region  as  the  first  steji  of  th(<  ojicration. 
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The  Skin  Incision.  The  incisions  of  Halstead,  Warren,  Meyer, 
Rodman,  Jackson,  Handlcy,  Stewart,  etc.,  are  well  known  to  surface )ns. 
Both  nicher  and  ]\Ieyer  prefer  a  method  which  ()])ens  up  the  axillary 
space  widely  and  seem  to  fear  that  the  paraiixillary  incisions  afi'ord 
imperfect  access  to  the  axilla. 

Resection  of  the  Axillary  Vein.  This  "should  unhesitatingly  be 
carried  out  with  the  remoNal  of  the  axillary  glands  when  the  latter  are  too 
closely  attached  to  its  wall  to  be  removed  with  safety.  Care  must  be 
taken  to  preserve  the  current  in  the  cephalic  vein,  by  placing  the  central 
ligature  on  the  axillary  vein,  distal  to  its  entrance  into  the  subclavian." 

Roentgen-ray  Treatment  after  Operation.  Both  Meyer  and  Oliver^^^ 
ad\ise  ])r()longed  rr-ray  treatment  after  every  operation.  Levin^-^  states 
that  "the  correct  treatment  of  carcinoma  of  the  breast,  complicated 
with  skeletal  metastases,  consists  in  the  operative  removal  of  the  gross 
tumor  mass,  combined  with  radium  and  roentgen  therapy.  The  radi- 
ations in  a  postoperative  case  of  carcinoma  of  the  breast  should  not  be 
given  only  over  the  operative  field  and  over  the  chest  wall,  which  is  the 
procedure  generally  adopted  today,  but  should  include,  if  not  the  whole 
skeleton,  at  least  the  spine  and  the  heads  of  both  femurs.  ^Moreover, 
this  combination  of  surgery  and  radiotherapy  should  be  the  method  of 
choice  in  all  advanced  cases  of  carcinoma  of  the  breast,  even  when  there 
is  as  yet  no  evidence  of  skeletal  metastases." 

Skeletal  Metastases  in  Carcinoma  of  the  Brk\st.  Meyer  makes 
the  statement  that,  "preoperative  and  early  postoperative  exposure  to 
the  rays  of  the  spinal  column  and  femur,  the  places  of  predilection  for 
bone  metastasis  seems  advisable."  This  was  inspired  by  the  following 
from  Levin: 

"The  radical  operation  for  a  malignant  tumor  means  a  complete 
eradication  of  all  tiunor  tissue  from  the  organism.  It  is  patent  that  a 
radical  operation  in  this  sense  of  the  word  is  impossible  so  long  as  a 
skeletal  metastasis  was  diagnosed  before  the  operation.  Furthermore, 
Heurtaux  has  shown  that  ten  years  after  a  breast  amputation  only  12.32 
per  cent,  remain  free  of  the  disease,  and  twenty  years  after  the  operation 
only  2.4()  ])er  cent,  remain  free.  It  would  then  seem  that  in  the  o\'er- 
whelming  majority  of  all  the  cases  of  carcinoma  of  the  breast  the  best 
surgical  methods  of  treatment  do  not  completely  eradicate  the  disease, 
but  only  prolong  life.  But,  on  the  basis  of  the  latter  interpretation 
of  the  therapeutic  results  in  carcinoma  of  the  breast,  skeletal  metastases 
give  a  })etter  prognosis  than  metastasis  in  other  organs,  since  they  are 
much  slower  in  their  development  and  may  therefore  be  more  readily 
controlled." 

Anatomical  Substitute  for  the  Female  Breast.  Bartlett,^'-^  with 
his  usual  originality,  has  devised  an  operation  for  the  improvement  of  the 
cosmetic  effect  after  complete  subcutaneous  removal  of  the  breast  in 
cases  of  chronic  fibrocystic  mastitis.  A  crescentic  incision  is  made  in  the 
fold  beneath  the  breast.  The  breast  is  lifted  off  the  chest  wall,  all 
attachments  being  divided  with  the  cautery  and  the  pocket  filled  with  a 

123  Annals  of  Surgery,  1917,  Ixv,  G6. 

1"  Ibid.,  326.  125  Ibid.,  208. 
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gauze  pack.  Following  the  natural  line  of  cleavage  the  dissection  is 
continued  above  with  the  cautery  until  the  breast  is  free.  Hemostasis  is 
made  absolutely  perfect.  A  mass  of  fat  removed  from  the  alxlominal 
wall,  thigh,  or  buttocks  and  50  per  cent,  larger  than  the  mass  extirpated 
is  stufled  into  the  breast  defect  and  allowed  to  conform  to  its  new  sur- 
roundings. The  breast  wound  is  sutured  with  catgut  and  horse  hair, 
without  drainage. 

Carcinoma  i\  the  ]M.\le  Breast.  In  the  male  child  this  lesion  is 
very  rare.  Simmons,^^^  in  reporting  a  case,  found  only  two  others  besifles 
his  own.  The  case  rejjorted  occurred  in  a  boy  of  thirteen  years  and 
followed  a  direct  injury.  It  was  a  medullary  adenocarcinoma.  Simmons 
briefly  reviews  the  literature.  Kischbieth*"  reports  another  case  occur- 
ring in  a  male,  aged  thirt\-three  years,  where  oj^eration  was  followed  by 
local  recurrence  in  the  skin  and  in  the  glands  (jf  the  axilla.  Roffo^^^ 
reports  his  second  case,  occurring  in  a  man,  aged  seventy  years,  who  died 
without  operation,  but  the  growth  was  studied  and  found  to  i)e  an 
extensive  carcinoma  of  the  tubular  type. 

'^Journal  of  the  .American  Medical  .Association,  1917,  Ixviii,  1899. 
'"  Medical  .Journal,  Australia,  Hdfi,  ii,  20.5. 

'"  Presna  Med.,  Argentina,  191(5;  abstract  in  Surgery,  Gynecology  and  Obstetrics, 
February,  1917,  p.  108. 


SURGP]RY  OF  THE  THORAX,  EXCLUDING 
DISEASES  OF  THE  BREAST. 

By  GEORGE  P.  MULLER,  M.D. 

WAR  SURGERY  OF  THE  CHEST. 

The  World  War  has  })een  productive  of  the  most  extraordinary 
developments  in  the  technic  of  surgery"  that  any  decade  has  probably 
witnessed.  No  chapter  is  so  interesting,  even  to  the  point  of  fascination, 
as  that  of  the  thoracic  cavity,  and  particularly  gunshot  injuries  of  the 
lung  and  pleura. 

Last  year  I  de^■oted  considerable  space  to  this,  and  stated  that  it  was 
impossible  then  to  properly  analyze  the  results  and  to  decide  upon  the 
best  method  of  treatment.  This  year  steady  progress  toward  enlighten- 
ment may  be  noted,  and  the  most  noticeable  fact  is  the  swing  of  the 
pendulum  from  extreme  conservation  toward  radicalism  and  then 
toward  the  perpendicular.  That  the  lessons  learned  in  the  war  can  be 
applied  to  civil  surgery  is  seen  in  a  case  of  my  own,  in  which  a  bullet  was 
easily  removed  from  the  lung  by  the  method  of  Duval,  with  perfect  and 
rapid  recovery  of  the  patient.  I  propose  to  group  the  papers  as  nearly  as 
possible  in  the  order  of  the  casualties^at  the  front,  at  the  base,  or  at  the 
home  hospitals. 

It  is  hardly  possible  at  this  time  to  determine  the  proportion  of  chest 
injuries  as  compared  to  other  wounds,  and  it  would  profit  but  little  if 
we  could.  INIoynilian  quotes  Duval  as  having  gathered  from  the  records 
of  the  French  Army  a  total  of  3455  cases,  with  688  deaths.  Of  greater 
moment  is  the  classification  of  the  type  of  wound  and  the  state  of  the 
patient  when  received  at  the  Evacuation  Hospital,  the  first  place  where 
a  major  operation  is  performed. 

Before  considering  the  statistical  evidence  at  present  a\ailable  it 
should  be  understood  that  the  soldier  wounded  in  the  chest  must  run  the 
gauntlet  of  shock,  hemorrhage  and  infection,  and  that  one  after  the  other 
in  addition  to  the  repair  of  the  wound,  these  conditions  must  be  met. 
The  views  about  shock  are  somewhat  confusing,  Ilerringham'  states, 
"When  patients  are  first  admitted  they  are  often  collapsed  from  the 
drive  down."  Archibald  and  McLean,-  in  writing  on  shock  at  the  Front, 
laid  emphasis  on  the  state  of  shock  and  the  influence  of  cold  and  fatigue 
in  its  causation,  but  remarked  that  wounds  of  the  chest  and  of  the  head 
very  rarely  presented  the  symptoms  of  shock.  Hemorrhage  will  be 
manifested  as  external  bleeding  tlirough  an  open  wound,  or  as  a  hemo- 

1  Quarterly  Journal  of  Medicine,  1916,  x,  80. 

2  Annals  of  Surgery,  1917,  lx^^,  280. 
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thorax,  and  in  the  former  case  the  medical  officer  at  the  front  will  mostly 
have  plugged  the  wound.  It  w  ould  seem  to  me  that  the  gauze  used  for 
the  tampon  should  be  heavily  impregnated  with  some  antiseptic,  and 
])r('f(Tal)ly  an  antiseptic  ointment.  Ilcinorrliage  can  usually  be  con- 
trolled, but  from  the  time  of  the  infliction  of  the  wound  until  final 
recovery  the  e\idence  shows  that  infection  is  the  foe  to  be  fought  and 
conquered  if  the  man  is  to  be  saved  and  returned  to  duty. 

Earlier  but  little  was  done  for  chest  injuries  until  they  were  returned 
to  the  base  hosi)ital,  but  now  it  seems  as  though  the  man's  future  depends 
upon  the  judgment  and  care  exercised  at  the  front  (British  Casualty 
Clearing  Station,  etc.).  Much  of  the  discussion  that  follows  is  based 
upon  the  purely  chest  injuries,  but  it  must  be  understood  that  very  often 
there  are  complications  which  aggravate  or  even  cause  death  exclusive 
of  the  wound  to  the  lung.  Ilerringham,  during  the  summer  of  lOlC), 
had  211  consecutive  cases  which  died  at  the  clearing  station.  "Three 
were  due  to  sej^tic  infection  of  the  external  wounds  by  gas-forming  organ- 
isms. The  condition  of  the  lungs  was  not  unfavorable.  Two  were  com- 
])licated  by  spinal  injuries  which  caused  paralysis  and  death  within  a 
few  days.  Five  were  com})licated  by  severe  abdominal  injuries  sufficient 
in  themselves  to  cause  deatii.  In  one,  the  entire  stomach  had  been 
dragged  into  the  pleural  cavity,  the  man  being  too  ill  to  examine  care- 
fully. In  two  others  the  sj)leen  was  torn  right  across,  yet  there  was  little 
hemorrhage.  One  case  was  apparently  dying  from  abdominal  injury, 
though  shot  in  the  chest  also.    Two  cases  died  from  lesions  of  the  heart." 

The  character  of  the  missile  determines  the  prognosis  to  a  great  extent, 
as  the  following  table  from  De  Page  and  Janssen''  so  well  shows: 

Percentage  of  Percentage  of 

Number.  recoveries.  deaths. 

Rifle  bvillct  wounds 182  82.4  17.6 

Slir.iimol  hiillet  wounds        ...  25  72.0  28.0 

Slicll  wounds 140  GO.O  40.0 

Bayonet  and  otlicr  wounds        .      .  5  100.0  0.0 

Unknown  projectile  wounds      .      .  2  U.O  100.0 

Tlir  following  table  from  Ga.sk''  is  even  more  illuminating. 

Mortality, 
Number.  per  cent. 

Rifle  luiliet,  entry  only 12  16.60 

Riflf  hullet,  entry  and  exit (•)2  9.68 

Slicll  fra^iuient  (including  l)onihs): 

Entry  only 158  20.90 

Kntrv  and  exit 19  47.30 

Shrapnel  l)all 11  9.09 

Multiple  shell  wounds 28  21.4.3 

Total 290 

M(>ynilian  <|U<itts  Koux  ilioi.s,  who  in  KL*  cases  foiuid  that  in  00  in 
which  the  missile  was  retained  there  were  27  <leaths;  in  2(»  of  the.se  the 
wound  was  caused  by  a  shell  fragnunt,  in  1  case  by  rifle  bullet.     In  42 

•^  liull.  et  nirm.  Soc  .!.•  chir.  dc  Paris,  HMf),  xlii.  2908. 
*  Hriti.sh  Medical  .lournal,  1917,  ii,  7S4. 
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cases  of  perforating  avouikIs  there  were  10  deaths;  in  9  of  these  the  wound 
was  caust'd  l)y  shell  and  one  by  rifle  bullet. 

Non-penetrating  Wounds.  (\)mprisin<j;  flesh  wounds  and  tangential 
wounds  of  the  thorax  splintering  the  ribs,  these  wounds  often  become 
badly  infected  and  aft'ect  the  pleural  cavity  secondarily.  The  lung  may 
be  contused,  and  sym])toms  of  hemoptysis,  slight  dulness,  bronchial 
breathing  and  moist  rales  may  be  detected.  If  hemothorax  occurs  it  will 
be  small  in  amount,  but  frequently  becomes  infected.  Pleurisy  with 
effusion  frecjuently  occurs  and  usually  becomes  infected.  It  is  important 
to  rememl)er  that  wounds  apparently  of  the  neck,  arm,  abdomen,  etc., 
may  wound  the  thoracic  contents  also  and  produce  a  hemothorax  which 
is  wrongly  diagnosed  as  pneumonia.  Murphy^  refers  to  pseud oper- 
forating  wounds  of  the  thorax,  involving  the  upper  and  lateral  part  of 
the  chest  or  shoulder  region,  in  which  the  thoracic  ca\'ity  is  not  entered. 

Penetrating  Wounds.  Consideration  of  this,  the  large  and  much  more 
important  group,  leads  us  to  consider  the  injuries  inflicted  on  the  chest 
wall,  the  lung  and  pleura  on  the  side  injured,  the  opposite  lung,  the 
mediastinal  contents — heart,  vessels,  nerves — and  associated  injuries  to 
the  diaphragm  and  intra-abdominal  organs. 

The  Chest  Wall.  Missiles,  such  as  bullets,  shrapnel  balls,  or  very 
small  fragments  of  she'll,  may  simply  drill  a  clear-cut  penetrating  or 
perforating  wound  with  but  little  damage  to  the  soft  parts  or  bony 
structures  of  the  tliorax.  On  the  other  hand,  in  these,  and  especially  in 
tangential,  wounds  enfilading  the  ribs,  portions  of  bone,  numerous 
splinters  often,  may  be  dri^'en  deep  into  the  lungs  or  into  the  pleural 
cavity.  Each  bony  sequestrum  thus  becomes  a  missile  in  itself  and 
carries  with  it  the  ability  to  infect. 

In  more  severe  cases  large,  irregular  fragments  of  explosive  shell 
drive  large  holes  or  blow  away  portions  of  the  chest  with  the  production 
of  the  so-called  open  "sucking  wounds."  More  rarely  there  may  be  a 
small  entrance  wound  and  a  larger  exit  wound,  "explosive  in  character." 

The  open  chest  wound  causes  intense  distress  and  afYords  the  portal 
for  infection.  The  lacerated  and  contused  soft  parts  and  splintered  ribs 
favor  the  continuance  and  spread  of  the  infection. 

The  Luxg.  The  wound  in  the  lung  varies  from  a  simple  perforation 
to  a  severe  laceration.  The  bullet  track  is  smooth,  not  always  lacerated, 
and  may  be  surrounded  l)y  blood  infarction  aiul  consolidation.  The 
bronchi  seem  to  escape  injury  except  in  their  smaller  radicles.  Moynihan 
states  that  the  injury  to  the  damaged  lung  is  not  confined  to  the  path  of 
the  bullet  and  the  parts  immediately  adjacent.  There  may  be  hemor- 
rhage by  confre-coup  in  the  upper  lobe  if  the  lower  is  wounded,  or  in  both 
if  the  projectile  has  passed  near  the  base  of  the  lung.  Ihival  has  shown 
that  these  may  be  recognized  by  the  opacity  seen  on  the  radiograph,  and 
the  fresh  adhesions  met  with  at  operation  bear  further  witness. 

Hemothorax.  This  condition  occurs  in  about  75  per  cent,  of  the 
chest  wounds  and  is  the  most  important  phenomena  attending  the  so- 
called  "closed"  cases.    Earlier  in  the  war  it  was  stated  that  it  mostly 

'  Wounds  of  the  Thorax  in  War,  1915. 
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resulted  from  injury  to  the  intercostal,  mannnary  and  azygos  vessels, 
but  on  the  authority  of  Bradforfl^  and  others  it  is  now  believed  to  come 
from  the  lung  tissue  in  the  majority  of  cases.  The  reasons  given  are  that 
(1)  hemothorax  is  rarely  seen  unless  the  lung  is  involved,  and  (2)  if  a 
hemothorax  is  evacuated,  recurrence  of  the  bleeding  is  uncommon. 
Henry  and  Elliott,^  from  a  study  of  100  fatal  cases,  also  state  that  the 
source  of  the  hemorrhage  seemetl,  as  a  rule,  to  be  the  vessels  in  the  lung. 
The  early  cessation  of  bleeding  referred  to  by  Bradford  Avas  mentioned 
earlier  by  Sauerbruch.^  lie  ascribed  it  to  the  low  blood-pressure  existing 
in  the  pulmonary  system,  the  contraction  of  the  collapsing  lung  and  the 
peculiar  hemostatic  action  of  the  wounded  lung  tissue.  The  behavior 
of  the  blood  mass  has  also  been  commented  upon.  Elliott  and  Henry* 
describe  the  sequence  of  events  as  follows: 

"The  wound  made  tln-ough  the  lung  is  generally  a  lacerated  tract 
surrounded  by  a  considerable  amount  of  hemorrhagic  extravasation. 
From  these  torn  tissues  and  from  the  wound  in  the  thoracic  wall,  where 
ribs  are  often  splintered,  fibrin  ferment  will  be  liberated  in  sufficient 
(luaiitity  to  coagulate  rapidly  all  the  fibrinogen  in  the  blood  that  is  poured 
out  from  the  wound  track  in  the  lung  or  chest  wall.  But  the  continued 
movements  to  which  tlie  effused  blood  is  subjected  within  a  breathing 
chest  interfere  with  its  coagulation  and  prevent  its  setting  into  a  massive 
jelly.  The  fibrin  is  partly  'whipped'  out  and  deposited  on  the  pleural 
surfaces,  irregular  lumps  of  more  complete  blood  clot  may  form  like 
mush  ice  in  the  hemothorax,  especially  in  the  recesses  of  the  pleural 
sac  and  along  the  vertebral  groove  at  the  back  when  the  patient  is 
recumbent.  The  rest  of  the  defibrinated  blood  remains  as  a  fluid,  a  fluid 
\\  hich  resembles  blood  in  depth  of  color  more  or  less  closely  according  to 
the  number  of  red  corpuscles  that  have  escaped  entanglement  in  the 
l^rimary  clot  and  are  floating  freely  in  it." 

1  )avies"'  docs  not  accc])t  this  explanation,  "as  injury  to  one  side  of  the 
chest  is  followed  by  diminution  of  movement  of  the  corresponding  lung 
and  compression  and  immobilization  of  that  organ  as  the  hemorrhage 
increases."  He  believes  it  more  probable  tliat  the  escaping  air  bubbling 
from  the  wound  in  the  lung  ])ro<luces  the  agitation  necessary  for  the 
sei)aration  of  the  fibrin. 

In  some  cases,  as  Ikadford  {)(»ints  out,  defibrhiation  does  not  occur  and 
the  blood  clots  the  needle  and  i)revents  aspiration.  Years  ago  Penzoldt 
|)()int('d  out  that  dcfibrinatiMl  blood  was  first  obtained,  and  that  later, 
with  the  onset  of  ])leuritic  irritation,  k>ukoc\'tic  ferments  appeared,  only 
to  flisaj)p('ar  with  tiie  sulisidence  of  the  ])leural  irritation.  A  diluting 
serous  exudate  has  been  noted  l)y  scAeral  writers,  and  Bradford  believes 
that  a  sudden  increase  in  the  amount  of  fluid  is  often  strong  clinical 
evidence  of  the  presence  of  infection. 

The  usual  signs  of  fluid  in  the  chest  are  found,  and,  in  addition,  certain 
unusual  |)licnnin(ii;i  iiin^l  be  looked  for.     The  ("in|)liysematous  state  of 

•  Hritisli  Medical  Journal,  1017,  ii,  141. 

'Journal  of  Armv  Mediral  Corps,  lOlC),  xxvii. 

»  Roitr.  7..  klin.  Ciiir.,  I'.H.'j,  xcvi,  ISO. 
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the  upixT  ])art  of  the  liint::  results  in  a  skodaic  resonance  above,  often 
extending  beyond  the  middle  line.  On  the  left  side  the  high  (liai)hragm 
may  cause  the  stomach  tym])any  to  merge  with  the  skodaic  resonance. 
Tubular  breathing,  bronchophony  or  even  whispered  pectorilocjuy  may 
be  heard.  If  there  is  much  blood  the  heart  is  displaced,  but  in  a  few 
days  may  swing  back  because  of  (a)  increasing  collapse  of  the  lung,  (b) 
absorption  of  an  early  j:)neumothorax,  (c)  contralateral  collapse.  The 
roentgenogram  is  invaluable  not  onl>'  for  the  location  of  the  missile  and 
separated  bone  splinters,  but  also  in  locating  the  eifusion,  the  state  of  the 
injured  and  the  contralateral  lung  and  the  position  of  the  diaj^hragm. 

It  is  interesting  to  observe  the  variations  in  the  size  of  the  hemothorax, 
due  in  part  to  the  extent  of  the  laceration  of  the  lung  and  in  part  to  the 
degree  of  collapse.  Wounds  at  the  base  seem  to  bleed  less,  probably 
because  the  deflation  of  the  lung  is  sufficient  to  check  the  hemorrhage. 
A  small  hemorrhage  and  a  high  wound  is  usually  accompanied  by  a 
massive  deflation. 

Collapse  of  the  Lung.  One  of  the  most  interesting  phenomena 
attendant  upon  these  gunshot  injuries  is  this  condition,  of  such  infrequent 
occurrence  in  civil  life  as  to  cause  considerable  confusion  during  the  early 
months  of  the  w^ar.    The  following  is  taken  from  Soltau  and  Alexander: 

"  The  evidence  of  collapse  varies  according  to  the  presence  or  absence 
of  hemothorax.  When  there  is  no  hemothorax  the  physical  signs  are  as 
follows:  Over  the  area  of  massive  collapse  there  is  complete  dulness  on 
percussion,  with  absence  of  breath  sounds,  vocal  resonance  and  tactile 
vocal  fremitus  to  a  degree  simulating  fluid.  Associated  with  this  there 
is  dyspnea,  exaggerated  on  exertion  and  cyanosis.  So  close  is  the 
resemblance  to  fluid  that  on  several  occasions  the  exploring  needle  was 
used,  without,  however,  finding  any  fluid.  Further,  the  'feel'  to  the 
finger  is  not  that  of  fluid,  and  the  cardiac  displacement,  if  any,  is  toward 
and  not  away  from  the  aftected  area,  while  the  rapidity  with  which  the 
signs  may  disappear  is  contrary  to  all  experience  of  the  rate  of  absorption 
of  an  effusion.  When  the  deflation  has  not  been  so  complete  a  condition 
of  impaired  resonance  is  fovmd,  associated  with  a  tubularity  of  breath 
sounds  and  an  increase  of  vocal  resonance  and  tactile  fremitus,  and  at 
times  some  crepitation.  In  such  cases  the  question  arises  whether  the 
condition  is  not  that  of  pneumonic  consolidation;  in  fact,  the  physical 
signs  would  naturally  suggest  the  presence  of  a  pneumonic  ])atch.  But 
the  absence  of  the  constitutional  signs  of  a  pneumonia  and  the  rate  of 
disappearance  contra-indicate  this.  ]\Ioreo\'er,  the  arch  of  the  dia- 
phragm is  drawn  up  and  the  heart  is  displaced,  neither  of  ^^hicll  condi- 
tions is  i)roduced  by  pneumonia.  A  further  proof  may  be  adduced,  that 
in  those  cases  in  which  we  had  time  to  estimate  the  chlorides  in  the  urine 
there  was  no  diminution  in  their  quantity. 

"In  cases  in  which  hemothorax  is  presetit  the  signs  of  collapse  are 
obscured  by  those  of  fluid.  But  here  the  employment  of  .r-rays  shows 
that  the  arch  of  the  diaphragm  is  raised,  and  therefore  that  the  lung  has 
shrunk  to  a  greater  degree  than  the  pressure  of  the  fluid  could  have 
accounted  for.  There  must  in  such  cases  be  some  other  cause  than 
pressure  to  produce  collapse  of  the  lung.    It  is  suggested  that  the  process 
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is  due  to  nerve  influence,  and  that,  owing  to  the  injury  which  the 
terminals  of  the  vagus  in  the  wounded  king  have  sustained,  a  reflex 
action  is  set  up.  The  reflex  path  would  be  from  the  terminals  via  the 
vagus  to  the  respiratory  center  and  thence  by  the  phrenic  nerve  to  the 
diaphragm,  causing  a  diaj^hragmatic  paralysis.  This  would  explain  the 
raising  of  the  dome  of  the  diaphragm  of  the  injured  side  and  tlie  collapse 
of  the  lung.  Other  oi)ser\'ers  have  noted  cases  in  which  the  apjx-arance 
of  the  diaphragm,  as  seen  through  a  wound,  suggested,  from  the  lack  of 
tone,  a  complete  paralysis.  The  eflFect  of  such  paralysis,  witli  consequent 
collapse,  would  be  to  limit  the  efi'usion  of  both  blood  and  of  air  into  the 
I)leural  cavity." 

ContmJnteral  CoUa-pse.  That  the  collapse  is  more  or  less  independent 
of  the  efi'usion  is  also  evident  by  its  frequent  occurrence  on  the  opposite 
side  to  that  injured  and  the  physical  signs  produced  are  erroneously 
attributed  to  the  presence  of  contralateral  pneumonia.  The  main  dis- 
tinguishing feature  of  the  physical  signs  of  pneumonia  from  those  of 
massive  collapse  is  the  position  of  the  heart's  apex  beat;  in  pneumonia 
there  is  no  appreciable  displacement,  whereas  in  massive  collapse  the 
ai)ex-beat  is  displaced  toward  the  collapsed  lung.  In  an  ordinary  hemo- 
thorax affecting  one  side  it  may  be  impossible  to  determine  cluiically 
whether  physical  signs  on  the  opposite  side  are  due  to  pneumonia  or 
collapse,  since,  if  the  apex  l)eat  is  found  displaced,  the  displacement 
will  necessarily  be  attributed  to  the  presence  of  the  fluid  on  the  injured 
side.  In  such  cases  the  diagnosis  of  contralateral  collai)se  is  largely  an 
inference  based  on  the  absence  of  the  clinical  picture  of  i)neumonia  and 
on  the  rapidity  with  which  the  signs  clear  up,  but  in  any  given  case  tliere 
may  be  much  doubt  unless  the  diagnosis  is  confirmed  by  autopsy.  Con- 
tralateral collapse  of  the  lung  has  also  been  observed  when  the  chest 
■wall  only  was  wounded;  it  has  also  been  observed  dm-ing  oj^eration  on 
the  chest  and  on  autopsy.  Soltau  and  Alexander'^  noted  contralateral 
collapse  in  17  per  cent,  of  their  cases.  They  suggest  that  the  condition 
is  due  to  a  reflex  action  from  the  vagus  terminals  and  the  respiratory 
center,  and  thence  by  the  phrenic  to  the  diaphragm  on  the  uninjured 
sifle,  causing  deflation  up  to  total  collapse.  They  do  not  believe  that  it 
is  a  compression  condition  in  Groca's  area  because  the  area  is  too  great, 
and  it  occurs  when  no  fluid  is  demonstrable  on  the  hijured  side. 

Moynihan  also  comments  upon  tlie  injury  to  tlie  ojjposite  lung.  He 
states:  "Such  lesions  are  frequent;  in  tlie  severer  cases  probably 
constant.  They  c-onsist  in  small  or  large  hemorrhages  beneath  the  pleura 
or  ill  the  substance  of  the  lung.  These  may  be  followed  by  filamentous 
(ir  by  firm  adhesions  between  the  visceral  and  parietal  pleura.  In  a  late 
stage  the  lung  may  present  all  the  e\idences  of  a  bronchopneumonia  at 
one  point  or  in  many.  The  increased  activity  imposed  upon  the  lung  by 
the  restricted  function  of  that  which  has  been  wounded  no  doubt  renders 
it  an  easy  j)rey  to  any  nialad\ .  The  presence  of  infected  nnicus  in  the 
trachea  may  lea<l  to  tlie  inhalation  of  purulent  or  septic  material  into 
the  uninjured  lung.    These  conditions  often  improve  very  rapidly  when 

"  Quurtcrly  .Journal  of  Medicine,  1017,  x,  259. 
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the  injured  side  is  treated  by  aspiration  of  a  large  hemothorax  or  free 
drainage  of  an  empyema." 

Pneumothorax.  "Pneumothorax  is  frequently  associated  with 
hemothorax  in  the  early  stages,  hut,  as  a  rule,  the  absorption  of  air  is 
rapid,  and  when  the  chest  is  closed  a  pneumothorax  may  disai)pear 
completely  within  twelve  hours  after  the  receipt  of  the  wound. 

"  Occasionally  the  wound  of  the  chest  is  of  such  a  nature  that  some  air 
may  be  sucked  in  by  each  inspiration  and  yet  none  escape  on  expiration 
(valve  pneumothorax).  The  pneimiothorax  increases  in  size  and  the 
distress  of  the  patient  is  very  marked.  Aspiration  is  useless  and  early 
operation,  afl'ording  relief  of  pressure,  followed  by  repair  and  closure  of 
the  chest  wall,  is  the  correct  procedure."  (Gask.)  Soltau  and  Alex- 
ander'^ record  13  instances  of  139  cases  seen  at  the  Base.  They  believe 
the  air  to  be  mainly  intrapulmonary  in  character  and  due  to  injury  of  a 
considerable  bronchus.  Even  with  collapse  of  the  lung,  air  is  pumped 
into  the  pleural  cavity  until  it  is  distended  to  a  pressure  equal  to  that  of 
the  highest  intrabronchial  respiratory  wave,  after  which  it  does  not  tend 
to  increase.  Absorption  rapidly  takes  place  and  the  air  may  disappear 
within  four  or  five  days.  They  refer  to  rare  cases  of  late  pneumothorax, 
even  as  late  as  three  weeks  after  the  injury,  due  to  a  fistula  from  an  old 
tuberculous  focus  or  to  expansion  of  the  collapsed  lung  and  reopening  of 
the  wound  in  the  lung.  Herringham^-^  reports  a  case  of  extreme  pneumo- 
thorax of  the  type  known  for  a  long  time  as  "pressure  pneumothorax." 
(spannungspneumothorax) . 

SuEGiCAL  Emppiysema.  "This  is  of  frequent  occurrence.  Often  it 
extends  throughout  the  subcutaneous  tissues,  but  does  not  require  any 
special  treatment,  even  when  very  extensive." 

Substernal  Emphysema.  In  addition  to  this  general  distribution  it 
occurs  in  the  extrapericardial  fat  and  loose  connective  tissue  of  the 
anterior  mediastinum.  This  "substernal  emphysema"  may  give  rise  to 
physical  signs  which  are  especially  noticeable  when  the  emphysema  is 
localized  to  the  mediastinal  tissues.    Such  signs  are: 

1.  Absence  of  the  precordial  area  of  dulness  on  percussion. 

2.  Crepitations  which  occur  with  each  heart  beat  and  may  more  or 
less  replace  the  heart  sounds. 

3.  A  precardial  or  pleuropericardial  murmur  may  be  i^rcsent,  and  may 
render  a  difl'erential  diagnosis  from  pericarditis  very  difhcult.  As  a  rule 
the  general  condition  of  the  ])atient  and  a  moderate  heart  rate  with  the 
absence  of  i)ain  will  suggest  that  such  a  serious  complication  as  peri- 
carditis is  not  present. 

"Apart  from  the  above  physical  signs,  the  condition  is  of  no  signifi- 
cance, and  usually  disappears  in  a  day  or  two."    (Gask.) 

"Purulent  Capillahy  Bhoxchitis  with  thick,  greenish-yellow, 
airless  sputum  is  a  dangerous  complication;  and  it  appears  to  develop 
with  greater  severity  in  infected  cases  that  have  l)een  left  for  many  days 
without  drainage.  It  may  be  the  exacerbation  of  a  cold  that  was  ])resent 
before  the  man  was  wounded;  and  a  history  of  exi)osure  on  the  battle- 

12  Quarterly  Journal  of  Medicine,  1917,  x,  259.  "  jbid.,  1916,  x,  80. 


100  SURGERY  OF  THE   THORAX 

field  after  being  wounded  is  often  given  by  patients  suffering  from  this 
complication.  The  bronchi  of  the  injured  lung  are  more  extensively 
infected  than  those  on  the  wounded  side,  where  collapse  and  immobility 
tend  to  restrict  the  spread  of  infection  along  the  air  tubes.  Autopsy 
reveals  thick  plugs  of  green  pus  rising  up  from  the  orifices  of  every  cut 
bronchiole,  and  there  is  sometimes  a  bronchopneumonic  spread  of  the 
infection  into  surrounding  lung  tissue."     (Elliott  and  Henry.) 

Mortality.  It  is  difficult  to  estimate  the  exact  mortality  of  chest 
wounds,  partly  owing  to  the  incomplete  returns  from  the  aid  posts  and 
partly  because  of  variations  in  the  nature  of  the  fighting.  Pauchet^* 
says  that  30  per  cent,  of  the  men  with  chest  wounds  died  at  the  first-aid 
station  from  asphyxia  or  hemorrhage,  20  per  cent,  die  in  the  ambulance 
and  a  few  later  at  the  interior  hospitals.  Elliott  estimates  the  mortality 
in  the  field  ambulance  and  casualty  clearing  station  to  be  from  20  to  25 
per  cent.,  of  which  10  to  15  per  cent,  are  the  early  result  of  shock  and 
hemorrhage,  while  10  per  cent,  die  from  sepsis.  The  following  are  a  few 
figures  from  recent  literature,  as  seen  at  places  corresponding  to  the 
evacuation  hospital : 

Cases.  Deaths. 

lierringham 211  22 

De  Page 360  99 

Gatellier  and  Barbary 165  30 

Roberts  and  Craig 199  54 

Cask 365  76 

Delore  and  Arnaud 71  25 

This  list  gives  a  total  of  1206  cases  and  276  deaths — a  mortality  of 
23  per  cent. — corresponding  closely  to  Elliott's  estimation.  Of  course, 
many  of  the  chest  injuries  are  complicated  by  wounds  of  the  abdomen, 
cranium,  extremities,  etc.  If,  for  instance,  in  Gatellier  and  Barbary's^^ 
list,  we  exclude  the  cases  having  multiple  lesions,  the  mortality  is  reduced 
from  18.7  per  cent,  to  12.9  per  cent.  Gregoire  (quoted  by  Moynihan 
and  by  Elliott)  records  401  cases  of  chest  wounds,  pure  and  simple,  with 
a  death-rate  of  11.7  per  cent.  These  are  the  most  favorable  of  any  of 
the  larger  groups. 

If  we  construct  a  schematic  table,  after  the  manner  of  Duval,  it 
appears:  That  of  100  men  wounded  in  the  chest,  about  20  per  cent,  will 
die  at  the  aid  posts,  and  20  per  cent,  of  the  remainder  succumb  at  the 
evacuation.  This  leaves  64  men  to  be  evacuated.  About  40  of  these 
will  be  fit  for  duty  in  a  few  months,  8  probably  being  invalided.  Sixteen 
will  develop  infection,  and,  as  nearly  50  per  cent,  of  these  succumb  and 
the  remainder  will  take  many  months  to  recover,  it  is  probable  that  no 
more  than  45  or  less  than  40  of  each  100  chest  cases  will  be  returned  to 
the  army. 

The  problem  seems  to  be  the  attempt  to  save  on  the  heavy  mortality 
at  the  front  and  to  prevent  the  inevitable  infection,  in  the  "open" 
cases  and  in  the  25  per  cent,  of  the  clo.sed  cases,  from  assuming  formidable 
proportions.  The  following  quotation  from  Gask,"'  and  the  tables 
appended  are  so  illuminative  that  I  quote  them  in  full: 

I"  Presse  m6d.,  1917,  xxv,  233. 

'^  Bull,  et  mem.  Soc.  dc  chir.  de  Paris,  1917,  xliii,  509. 

16  British  Medical  Journal,  1917,  ii,  781. 
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"1.  If  the  complicating  wounds  are  disregarded,  the  cases  of  death  in 
pure  chest  wounds  may  be  divided  into  three  groups: 

"  (a)  Deaths  a  few  hours  after  admission  to  a  casualty  clearing 
station,  due  to  very  extensive  and  severe  injuries  which  can  seldom 
be  aided  surgically. 

"  (b)  Deaths  in  a  casualty  clearing  station  after  a  few  days.  These 
are  almost  always  due  to  sepsis  of  the  pleural  cavity  and  its  contents. 

"  (c)  Deaths  at  the  base;  sepsis  again  is  the  great  factor.  Similarly, 
])r()longed  illness  is  almost  entirely  due  to  sepsis.  Therefore  treatment 
should  be  directed  toward  the  elimination  of  infection  in  chest  wounds 
as  in  any  other  wound. 

"2.  The  pleiu-al  cavity  may  become  infected: 

"  (a)  By  the  missile  and  portions  of  cloth  carried  in  by  it.  Splinters 
of  in-driven  bones  are  a  material  factor  both  in  causing  and  maintaining 
sepsis. 

"(6)  Through  the  wound  of  the  chest  wall;  a  wound  that  opens 
directly  into  the  pleural  cavity,  and  through  which  air  is  sucked,  will 
always  lead  to  infection.  Further,  a  wound,  even  of  moderate  dimension 
through  which  air  is  not  being  aspirated,  unless  adequately  dealt  with 
may  become  septic  in  the  course  of  one  or  two  days,  and,  unless  the  tho- 
racic cavity  is  sealed  off,  organisms  may  pass  through  into  the  ])leural 
cavity,  there  they  find  the  blood  a  convenient  medium.  This  accounts 
for  many  cases  which  show  septic  changes  only  after  four  or  five 
days. 

"  (c)  From  the  wound  of  the  lung  in  which  foreign  l)0(ly,  bone,  or 
clothing  may  be  retained."     (Gask.) 


TABLE    OF    RESULTS,    SHOWING    CASUALTY    CLEARING    STATION    AND    BASE 

MORTALITY,       (GASK.) 

Number.  Per  cent. 

Total  number  of  cases 365 

Total  deaths  . 76                20.8 

Deaths  from  complications: 

Chest  and  head 6 

Chest  and  abdomen 14 

Chest  and  spine 4 

Chest  and  heart 4 

Chest  and  lar^e  systemic  vessels 2 

Chest  and  multiple  wounds 14 

Chest  and  lethal  gas 1 

Total 45 

If  the   above    4"i    deaths   from    complications   are   excluded,   there 
remain  320  cases.    Of  these,  ol  died  (9.G  per  cent.)  of  chest  injuries. 

Number.  Per  cent. 

Causes  of  deaths  from  chest  injuries: 

Shock  and  hemorrhage 19 

Sejjsis 10 

Bronchitis 2 

Total 31  9.6 
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TABLE    OF   GENERAL   RESULTS.    (GASK.) 


Cases  opcnitod  on   . 
Cases  not  oi)erated  on 


Recovered.  Died. 

S:?  21  ('20.  20  ixT  cnit.) 

.      2()t)  r)5  (21.07         "        ) 


Total 289  7(5 

Average  stay  in  casualty  clearing  station,  six  and  seven-tentlis  days. 

TABLE   OF  OPERATION   IN  3G5   CASES.      (GASK.) 


Total. 

104 
261 

365 


Operation. 


Total.  '  Heeovercil 

enipyeina. 


Died. 


Kxci.sion  of  wounds  of  parietes       ...  36 

Thoracotomy  for  repair  of  chest  wall  and 
lung  with  evacuation  of  hemothorax 
anci  closure  of  chest 24 

Thoracotomy  for  removal  of  fori'igii  liody, 
repair  of  lung,  evacuation  of  hemotho- 
rax, and  closure  of  chest       .      .      .      .  16 

Thoracotomy    for    infected    hemothorax, 

and  closure  of  chest 1.") 

Abdominothoracic  operations  for  rei)air  of 
chest,  replacement  of  viscera,  sviturt;  of 
diai)hragm 12 

Lai)arotoiiiy,   with   .small   wound   of  dia- 

])hragm  not  requiring  suture       ...  1 

Aspirations 48 

Total  fcxcluding  aspirations)        .      .        104 


4 
2 


34 

lo 

13 
10 

10 
1 

83 


3 
5 


21 


Total,  31  or  9.6  per  cent. 
The  following  table  from  TTavem"  mav  also  be  inserted  bore; 


Nature  of 
trauiiiatisni. 


Number. 


I    Operated 

within      '  Secondary 
twenty-four  operations, 
hours. 


Indications 

for  operation. 


Dealli.s. 


Thorax  closed,  fistu- 
lous wound 


Tliorax  closed, 
wound  clo.sed 


Thorax    open    (with 
larg(!  hemothorax) 

Total      .      .      . 


24 


IM 


Area  of  fracture  i 
very  nuich 
KpliiitiMi'd.         I 

Ilemopyotliorax 

7  for  large  mis- 
sile; 2  for  mis- 
sile menacing 
a  large;  v(\ssel 

-Missile  not  tol- 
erated   (hem- 
optysis  py- 
rexia).     ' 


^^2 


22 


(16  per  cent.) 


'rKp;ATMENT.     It  is  not  easy  to  formulate  the  i)roper  mode  of  procediu-e 
ill  <li('st  cases  from  tlie  available  literature  principally  because  of  tlie 


"  La  Pre.sse  m<'-d.,  I'.ll7,  xli,  (127. 
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meager  reports  from  those  in  front  of  the  casualty  station  (evacuation 
hospital).  The  work  of  the  latter  is  not  checked  up  at  the  base  nor  in 
the  home  hospitals,  and  hence  the  same  cases  are  not  followed  up  to  the 
end.  It  is  impossible  for  me  to  state  just  what  can  be  done  in  the  Held 
liospitals,  but,  insofar  as  I  can  make  out,  no  major  surgery  on  the  thorax 
is  done  in  front  of  the  casualty  station  (evacuation  hospital),  and  hence 
the  description  of  the  treatment  will  begin  here.  If  the  wound  is  large 
enough,  it  will  probably  be  plugged  at  the  front  in  the  endeavor  to 
check  hemorrhage  and  asj)hyxia,  which,  according  to  Duval,  is  respon- 
sible for  20  per  cent,  of  the  deaths.  (Jask  believes  that  open  wounds 
should  be  sewn  up  at  the  advanced  stations,  thus  giving  better  results 
than  plugging  and  strai)ping. 

Sclnvartz'*  has  given  an  excellent  description  of  the  condition  of  these 
men  when  first  seen  at  the  evacuation  hospital  (casualty  station). 
The  patient  is  brought  in  breathless  and  anxious,  with  an  ensemble  of 
more  or  less  dramatic  symi)toms.  There  is  dyspnea,  rapid  and  super- 
ficial respiration,  fluttering  of  the  nasal  ala,  anxious  expression,  and  the 
avoidance  of  e^•ery  movement  on  the  part  of  the  patient  that  may 
increase  the  respiratory  difficulty.  The  pulse  is  rapid  and  weak;  the  face 
pale  or  cyanosed  and  often  covered  with  perspiration.  Schwartz  states 
that  the  wounded  often  arrive  in  an  apparently  alarming  condition, 
although  the  recovery  is  rapid,  and,  on  the  other  hand,  some  cases  will 
be  apparently  benign  and  yet  serious  secondary  complications  ensue. 
The  remainder  of  his  paper  is  taken  up  with  a  description  of  the  various 
points  and  treatment  covered  in  the  following  pages. 

Other  important  papers  upon  treatment  at  the  front  are  those  of 
Anderson,'^  lioberts  and  Craig,-'^  Elliott,^^  nerringham,-^  de  Page  and 
Janssen,23  ITayem,  Delore^*  and  Arnaud,-^  and  Gask.^^ 

From  them  I  glean  the  following: 

1.  Closed  Wounds,  ('aused  by  bullets,  shrapnel  balls,  and  small  bits 
of  high-explosive  shell.  As  a  general  rule  these  cases  do  exceedingly  well 
if  treated  expectantly,  and  aspirated  or  operated  on  only  when  occasion 
demands.  Complications  of  hemothorax,  pneumothorax,  collapse  and 
infection,  must  be  met,  and  will  be  discussed  later.  Evacuation  to  the 
base  can  usually  take  place  in  from  three  to  ten  days,  and,  as  a  rule,  the 
ultimate  results  are  good.  Of  199  cases,  Roberts  and  Craig  evacuated 
108  to  the  base  without  operation.  Sepsis  is  the  important  factor,  and 
must  be  watched  for  daily,  because,  as  Elliott  has  shown,  while  only 
25  per  cent,  of  the  cases  of  hemothorax  develop  sepsis,  the  mortality  is 
very  high,  reaching  50  per  cent.  Personally,  I  believe  that  a  large  hemo- 
thorax should  be  aspirated  before  the  man  is  evacuated.  If  sepsis  does 
develop  early,  I  believe  that  a  wide-open  thoracotomy,  after  tlie  metliod 
of  Duval  (or  shall  we  say  of  Lilienthal),  is  preferable  to  simple  drainage 
unless  the  patient  is  very  ill.    A  "clean  up"  operation  can  be  done  early. 

•8  Paris  m6d.,  1917,  vii,  235.  '^  British  Medical  Journal,  1917,  ii,  575. 

2»  Ibid  ,  576.  2'  Lancet,  1917,  ii,  371. 

^  Quarterly  Journal  of  Medicine,  1910,  x,  80. 

23  Bull,  et  in6m.  See.  de  chir.  de  Paris,  1916,  xlii,  2908. 

"  Presse  nied.,  1917,  Ixi,  627.  "  Ly^n  diir.,  1917,  xiv,  280. 

-"British  Medical  Journal,  1917,  ii,  781. 
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2.  Opeji  JVoimds.  (a)  Those  with  air  suction  and  blood  leakage 
through  o]>en  holes  that  are  obviously  too  large  for  early  closure.  The 
patients  are  suffering  from  shock,  usually  from  hemorrhage  and  from 
intense  distress  due  to  the  open  pneumothorax.  A  great,  gaping  cavity 
is  present,  with  collapse  of  the  lung  unless  it  is  held  up  by  adhesions. 
In  the  past,  as  Elliott  states,  very  few  of  these  cases  ever  reached  the 
base  hospital,  but  recently  better  results  have  been  obtained  by  radical 
operation.  He  states  that  Gregoire  (reference  not  gi^'en)  has  operated 
upon  17  such  cases,  with  only  one  operative  death.  But  Anderson 
operated  upon  58  cases,  with  14  deaths  (24  per  cent.);  and  lioberts  and 
Craig  had  a  mortality  of  33  per  cent,  in  51  cases  operated.  In  small 
series,  however,  the  mortality  varies  greatly.  (6)  Included  in  the  class 
of  open  wounds  are  those  tangential  injuries  of  the  chest  infilading  the 
ribs  and  dri\'ing  portions  of  bone,  etc.,  into  the  pleura  and  lung.  There 
may  be  continued  bleeding  from  the  intercostal  vessels,  while  the  lung  is 
generally  mangled  near  the  w^ound.  (c)  Aho,  those  cases  with  large 
retained  fragments  of  shell,  almost  inevitably  infected  and  with  a  piece 
of  rib  or  clothing  carried  in.  (d)  Entrance  and  exit  bullet  wounds,  in 
which  the  exit  wounds  are  explosive  in  character. 

All  of  these  groups  may  be  considered  as  inviting  early  operation, 
as  soon  as  the  condition  of  the  patient  permits.  "  The  patient  should  be 
put  to  bed  and  allowed  to  rest  undisturbed  for  one  or  two  hours  to  recover 
from  shock.  The  only  exception  to  this  rule  is  when  there  is  a  large 
opening  into  the  pleura  through  which  air  is  sucked.  In  such  cases  the 
opening  is  immediately  closed  by  temporary  skin  suture  without  anes- 
thetic. This  gives  the  patient  immediate  relief.  A  survey  is  then  made 
of  the  whole  patient,  and  all  wounds  examined;  evidence  of  hemothorax, 
pneimiothorax  or  collapse  of  lung  is  sought.  Much  may  be  gained  by 
careful  examination  of  the  movements  of  the  chest  as  a  whole;  the 
position  of  the  heart  is  of  the  greatest  importance.  The  whole  body 
should  be  searched  for  complicating  wounds,  especially  with  regard  to 
abdominal  and  spinal  injury.  An  .r-ray  exammation  should  be  made." 
(Gask.) 

The  indications  for  early  operation,  according  to  Gask,  are: 

1.  A  ragged  wound  of  the  soft  parts. 

2.  Compound  fracture  of  ribs. 

3.  Bleeding  from  a  parietal  wound. 

4.  Suction  of  air  into  the  pleural  cavity. 

5.  Retention  of  a  large  foreign  body  in  an  accessible  position. 

6.  Pain  (often  the  result  of  in-dri\'en  splinters  of  rib  scratching  the 
lung  with  every  respiratory  mo\ement.) 

7.  Ba])idly  increasing  pneumothorax  due  to  a  valve-like  opening  into 
the  pleural  cavity  which  allo^^•s  air  to  be  sucked  in  and  prevents  its 
expulsion. 

'Ihe  contra-indications  for  operation,  according  to  Gask,  are: 

1.  Shock  and  collajjse,  such  as  would  be  contra-indications  for  any 
surgical  ])rocedure. 

2.  Small  clean  wounds,  without  evidence  of  serious  intrathoracic 
injury. 
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3.  Retention  of  a  small  foreign  body  in  the  lung  or  mediastinum.  In 
our  experience  of  early  convalescence,  the  foreign  l)ody,  if  small,  may 
be  disregarded.  We  are  not  in  a  position  to  speak  of  the  ultimate 
results. 

4.  Collapse  of  the  opposite  lung,  as  indicated  by  inspiratory'  retraction 
of  the  chest  wall  on  the  side  opposite  to  the  wound.  In  this  condition 
an  anesthetic  and  opening  of  the  chest  may  be  fatal. 

Tcchnic  of  (ypcrafion.  Local  anesthesia  is  to  be  preferred,  if  feasil)le, 
and  not  only  should  the  local  region  be  infiltrated  })ut  the  intercostal 
nerves  should  be  bh)cked  i)osteriorIy.  In  wounds  of  tlie  upper  ])art  of 
the  chest,  the  descending  cervicals  must  be  blocked,  and,  if  the  scapular 
region  is  in\'olved,  the  suprascapular  twigs  may  be  anesthetized  by 
injection  of  the  dorsal  scapular  nerves  all  around  the  injured  area 
(Roberts  and  Craig).  If  general  anesthesia  is  used,  ether  by  the  open 
method  is  l)est,  pressure  aj^paratus  not  being  necessary. 

^^'ithout  going  into  detail,  it  might  be  mentioned  here  that  it  is  not  the 
open  chest  that  kills,  it  is  the  "flapping"  of  the  heart  and  mediastinum. 
Means  and  Balboni"  have  recently  shown  that  all  the  factors  of  respira- 
tion, gaseous  exchange,  COo  tension,  etc.,  are  essentially  normal  in 
persons  with  one  lung  collapsed. 

The  wound  in  the  chest  wall  should  be  completely  excised,  including 
smashed  ribs  and  soiled  pleura.  The  cavity  is  then  wiped  free  of  blood 
and  blood  clots.  Gask  rolls  the  patient  on  his  side  to  evacuate  the  blood. 
The  lung  is  next  palpated  for  the  foreign  body  and  it  and  any  bits  of 
clothing  removed;  the  lung  is  trimmed,  portions  cut  away,  if  necessary, 
and  carefully  sutured,  or,  if  this  is  impossible,  jjlugged  with  gauze 
smeared  with  antiseptic  paste.  Roberts  and  Craig  sometimes  found  the 
foreign  body  "embedded  in  the  opposite  wall  of  the  thorax  or  medias- 
tinum, and  the  aperture  of  exit  could  be  seen  or  felt;  if  necessary,  a 
separate  incision  was  made  for  its  removal.  An  attempt  was  always 
made  to  excise  the  margins  of  the  exit  wound  in  the  pleura,  and  to 
stitch  them  together.  If  this  cannot  be  done,  the  tract  should  be  rubbed 
with  '  bipp'  from  the  pleural  side.  In  some  cases  the  foreign  body  was 
found  at  the  base,  having  gravitated  there." 

Duval  would  wipe  out  the  entire  cavity  with  ether,  Gask  uses  eusol, 
Anderson  has  used  flavine  and  brilliant  green  without  untoward  effects 
and  "])robably  with  advantage."  If  it  is  necessary  to  leave  gauze 
packing  in,  a  tube  should  also  be  inserted.  It  is  interesting  at  this  point 
to  call  attention  to  the  way  Robinson  handles  his  gauze  packing  after 
excision  of  part  of  a  lung  for  bronchiectasis.  I  lis  paper  is  abstracted 
farther  on.  If  at  all  possible,  the  cavity  is  closed  without  drainage — 
l)leura,  muscle,  and  skin,  all  carefully  sutured.  Even  if  only  the  skin 
can  be  brought  together  by  Hap  methods  something  is  gained.  Roberts 
and  Craig  give  two  indications  for  drainage:  (1)  owmg  to  tlie  condition 
of  the  patient,  and  (2)  if  infection  of  the  lung  or  ])leura,  as  distinguished 
from  the  contents  of  the  pleura,  is  definitely  established.  Even  if  a  second 
thoracotomv  becomes  necessarv  bv  reason  of  enn)\'ema,  the  primarv 

«  X  *.  It'll 

*' Journal  of  Experimental  Medicine,  191G,  xxiv,  671. 
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opening  should  be  closed,  but,  as  has  been  emphasized  over  and  ovef 
again  in  this  war  and  for  injiu'ies  in  all  parts  of  the  body,  all  of  the 
lacerated  devitalized  tissue  must  be  thoroughly  removed.  As  Anderson 
says,  "The  whole  aim  of  the  operation  is  a  prophylactic  against  sepsis, 
and  to  bring  the  patient  as  nearly  as  possible  to  the  statvs  quo  ante.  If 
it  fails,  a  secondary  drainage  operation  may  be  required  later."  Some- 
times a  rubber  tissue  drain  may  be  used  with  advantage,  after  suture  of 
the  pleura,  to  take  care  of  the  widely  infected  muscle.  If  operation  is 
<lone  where  the  wound  is  small,  the  method  of  Duval  (ride  infra)  should 
be  followed,  but  it  is  not  necessary  to  always  choose  the  fourth  rib.  The 
radiograph  is,  of  course,  invaluable  in  these  cases. 

In  the  treatment  of  progressive  emphysema,  Moynihan  states  tliat 
multiple  skin  incisions  will  relieve  the  tissues  already  distended  and 
crepitant.  In  a  discussion  by  Hartmann^^  on  mediastinal  emphysema,  he 
points  out  that  multiple  skin  incisions  are  insufficient,  and  advises  a 
suprasternal  median  incision  followed  by  tearing  of  the  pre-  and  peri- 
cardial tissues.  In  civil  practice  I  have  thought  that  trephining  of  the 
sternum  would  be  a  proper  procedure. 

Certain  general  treatment  is  advised  by  Roberts  and  Craig.  They 
use  morphine,  coffee  and  glucose  enemata,  camphor,  ether  and  olive  oil 
hypodermically.  Fowler's  position,  loose  bandages  and  the  calming 
of  mental  anxiety  are  mentioned.  Creosote  is  useful  to  combat  broncho- 
pneumonia, and  hi  the  severe  cases  a  polyvalent  antistreptococcic 
serum  was  given  routinely. 

Pneumothorax.  If  grave  embarrassment  is  caused  by  the  pneumo- 
thorax, the  air  must  be  aspirated;  a  left  pneumothorax  is  more  likely 
to  cause  embarrassment  tlian  one  on  the  right  side,  and  should  be 
carefully  watched  with  a  view  to  earl}-  puncture  if  required.  Air  in  the 
chest,  the  result  of  infection  with  gas-producing  organisms,  is  a  grave 
c(>m])lication  requu'ing  innnediate  operation;  this  will  be  further  dis- 
cussed later. 

Sterile  Hemothorax.  The  treatment  of  this  complication  seems  fairly 
well  established,  and  does  not  vary  from  that  hitherto  used  in  practice 
in  civil  surgery.  Small  effusions  extenduig  only  to  the  lower  angle 
of  the  scai)ula  and  half-way  forward  into  the  axilla  are  left  alone. 
1^11  iott  found  that  of  22  cases  not  aspu-ated,  20  returned  to  duty  after 
a  period  averaging  3.4  months.  Large  effusions  are  aspirated  when 
urgent  dyspnea  or  marked  displacement  of  the  heart  demand  it;  they 
should  be  aspirated  routinely  in  thnn^  days  (Elliott)  or  a  week  (Mo^^ni- 
hiiu)  at  which  time  there  is  practically  no  danger  of  starting  the  hemor- 
i-iiage  afresh.  Moynihan  calls  attention  to  the  dense  crippling  adhesions 
which  follow  the  failure  to  aspirate;  and  Bradford-^  insists  that  early 
and  complete  removal  of  every  considerable  accumulation  of  fluid  is 
necessary  to  prevent  the  organization  of  the  deposited  fibrin  while  the 
lung  is  in  a  state  of  complete  expansion.  A  second  aspiration  is  rarely 
necessary,  and  will  be  found  to  yield  l)Ut  little  fluid.  Elliott  reports  that 
of  ()7  cases  aspirated,  3()  returned  to  duty  on  an  average  of  4.G  months 
from  the  time  of  injury — 7  others  were  furloughed,  19  classed  as  "fair 

«  Bull  et  m6m.  Soc.  de  chir.,  1917,  p.  509.  ^9  Lancet,  1916,  i,  227. 
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results,"  and  5  were  considered  unfit  for  furtlier  duty.  ^Fost  writers 
advocate  "oxy<i^en  displacement"  as  the  fluid  is  as])irated,  in  order  to 
uiiiiiiuize  the  patient's  distress.  HradFonl  [mictises  oxygen  replacement 
in  the  following  manner:  "The  apparatus  consists  of  a  glass  container, 
with  a  capacity  of  about  25  c.c,  having  an  opening  at  tiie  top  and  bottom, 
and  a  third  opening  in  the  side,  low  down.  From  a  cylinder  which  is 
connected  to  the  lower  opening,  a  stream  of  oxygen  is  allowed  to  flow 
through  the  container  and  escape  at  the  uj)i)er  optMiing.  The  lateral 
opening  is  connected  by  way  of  a  filter  to  the  needle  wliich  enters  the 
j)atient's  chest.  Above  the  Alter  a  three-way  connection  leads  to  the 
manometer;  between  this  and  tlie  container  is  a  tap  which  controls  the 
admission  of  oxygen  into  the  pleural  cavity.  As  the  aspiration  proceeds 
and  the  manometer  begins  to  register  an  increasing  negative  pressure, 
this  control  tap  is  opened  and  oxygen  is  sucked  into  the  pleural  cavit>'. 
The  admission  of  oxygen  can  be  regulated  so  that  it  corresponds  exactly 
with  the  rate  of  aspiration  of  the  fluid,  maintaining  a  constant  pressure. 
When  all  the  fluid  has  been  withdrawn,  the  intrapleural  pressure  can  be 
left  equal  to  that  of  the  atmosphere,  or  at  any  degree  of  negati\'e  pressure 
that  may  be  desired." 

TJie  treatment  of  large  clotted  hemothorax  is  radically  difl'erent.  A 
radical  operation,  after  the  method  of  Duval,  should  be  performed  and 
the  clot  detached.  Opportunity  is  also  afforded  for  remo\ing  any  foreign 
body  in  the  lung  or  pleural  cavity.  Elliott  reports  three  such  cases 
evacuated  to  England  in  the  belief  that  the  massive  residuum  of  blood 
clot  was  sterile,  but  resection  was  necessary  later  for  infection. 

Septic  II emotJiorax .  After  recovery  from  the  initial  shock,  hemor- 
rhage and  asph^Tiiating  dyspnea,  the  patient  with  a  chest  wound  has  a 
33  per  cent,  chance  of  developing  infection.  As  has  been  said,  25  i)er 
cent,  of  the  closed  cases  with  hemotliorax  become  infected.  The  mortal- 
ity among  the  infected  is  enormous,  and  can  only  l)e  reduced  (1)  by  the 
meticulous  treatment  of  the  wound  at  the  Front  and  at  the  casualty 
station  and  (2)  by  the  prompt,  almost  instant,  recognization  of  the 
infection  whenever  it  apjx^ars.  Elliott  and  Henry^"  well  state  tliat  "  life 
can  be  sa\'ed  in  at  least  four-fiftlis  of  the  cases  if  the  infected  blood  is 
pr()m})tly  drained  away.  A  day's  delay  in  putting  such  treatment  into 
force,  when  once  the  infection  is  well  established,  may  mean  death  to  the 
patient.  The  principal  infecting  organisms  according  to  two  sources  are 
the  following: 

ELLIOTT   AND    HENRY. 

Total  deaths  from 
septic  hemothorax  of 
Number        Total       hopeless  gravity  and 
of  cases.       deaths.       without  other  com- 
Organisms  fouiul.  plications. 

Pneumococcus,  B.  influenzae  and  M.  tetra- 

genus — that  is,  from  respiratory  tract     .  17  4  2 

Streptococcus  and  staphylococcus  ...  38  11  4 
Anaerobic  gas  bacilli  (alone,  23;  with  other 

organisms,  19) 42  14  4 

Diphtheroid  liacillus,  B.  coli,  etc.     ...  4  0  0 

101  29  10 

3»  British  Medical  Journal,  1917,  i,  413  and  44S. 
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ROBERTS    AXr-'    CRAIG. 

Per  cent. 

Streptococci  were  present  in 72 . 7 

B.  aerogenes  capsiilatus  was  present  in 54.5 

Pneumococci  were  present  in .36 . 3 

Staphylococci  were  present  in 27 . 2 

B.  influenzae  were  present  in 27.2 

In  the  majority  a  combination  was  found,  in  only  four  was  a  single 
type  present.  In  addition  B.  tetragenus  was  found  in  18.1  per  cent.,  and 
a  diphtheroid  bacillus  in  9.09  per  cent. 

Gask  states  that  "a  mixed  infection  is  always  severe,  the  anaerobic 
bacilli  are  among  the  most  benign,  and  the  streptococci — especially  if 
hemolytic — are  the  most  dangerous." 

The  signs  of  infection  are  the  usual  phenomena  of  rising  temperature 
and  increasing  pulse  rate,  local  pain  and  tenderness,  dyspnea,  jaundice, 
rapid  increase  in  the  size  of  the  effusion  and  the  results  of  needle  puncture. 
Infection  with  gas  bacilli  is  indicated  by  the  sudden  occurrence  of 
pneumothorax  several  days  after  the  receipt  of  the  wound,  cracked-pot 
percussion  note,  and  patches  of  skodaic  resonance  over  a  hemothorax. 
Policard  and  Desplas^^  believe  that  frequent  "needling"  will  indicate  the 
occurrence  of  infection  before  the  clinical  signs  appear;  if  the  number  of 
neutrophiles  is  increasing  instead  of  diminishing  about  the  third  or  fourth 
day,  septic  transformation  of  the  hemothorax  is  innninent.  ^Nloynilian 
gives  the  followiitg  direction:  "If  the  fluid  closely  resembles  new  port 
wine  in  color,  it  is  free  from  infection;  if  it  is  clear  and  almost  colorless, 
the  amount  of  blood  contained  is  small;  most  of  the  fluid  is  then  the 
result  of  a  pleuritic  effusion.  A  turbid  fluid  like  weak  cocoa,  or  an  effu- 
sion with  any  suspicion  of  oft'ensi\'eness,  indicates  that  infection  is  present, 
and  that  the  condition  is  one  to  be  treated  as  an  empyema."  Cox'^- 
states  that  "Cases  of  hemothorax  admitted  in  the  base  hospitals  fall  into 
three  groups: 

1.  Those  presenting  evidence,  clinical  or  bacteriological,  of  infection 
from  the  onset. 

2.  Those  appearing  at  first  to  be  sterile,  which  later,  often  about  the 
tenth  or  fourteenth  day  after  the  wound,  show  evidence  of  infection. 

3.  Those  whicli  run  a  "sterile  course"  throughout.  Some  in  tliis 
class,  doubtless,  are  mildly  infected,  but  clear  up  without  surgical 
treatment. 

Treatment  of  Injected  Hemothorax.  The  manner  of  operating  has  not 
yet  been  definitely  settled.  As  a  rule  the  typical  resection  of  a  small 
piece  of  rib  is  practised,  followed  b}^  drainage,  and  a  few  advocate  the 
Carrel-Pakin  plan  after  resection.  Here  and  there  a  voice  raises  to 
venture  the  more  radical  ojieration  of  wide-open  tlioracotomy  in  order  to 
wash  out  tlie  clots,  remove  the  foreign  body,  disinfect  the  cavity,  and 
establish  drainage  by  a  stab  puncture  or  small  rib  resection  below.  "This 
is  only  to  bring  the  treatment  of  wounds  of  the  lung  into  line  with  that 
practised  elsewhere.  The  surgeon  no  longer  allows  infection  to  be  well 
established  in  the  wound;  liis  aim  is  to  attack  by  approved  methods  (the 

"  Lyon  chir.,  1917,  xiv,  240.  '^  Lancet,  1917,  ii,  159. 
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free  opt'iiiu^  of  the  wound,  the  excision  of  alldead  or  contaminated  tissue, 
the  remo\al  of  all  fragments  of  clothing,  of  all  projectiles  and  of  all 
foreign  bodies)  and  then  to  secure  the  earliest  possible  closure  of  the 
wound  wliicli  remains.  No  less  an  ideal  and  no  less  scrupulous  a  practice 
would  guide  him  also  in  the  treatment  of  wounds  of  the  lung  and  pleura. 
The  time  has  gone  by  when  he  can  justly  allow  hifection  to  become  deeply 
ingrained  before  adopting  those  tardy,  incomplete,  and  often  ineffective 
methods  with  which  he  has  been  too  long  content."  (Moynihan.) 
Cask  belie\'es  that  "provided  the  oi)erati()n  is  done  within  a  few  days  of 
the  receii)t  of  the  wound,  we  believe  that  it  is  better  to  do  a  wirier  resec- 
tion, by  A\hich  means  all  clots  can  be  removed  and  the  pleural  cavity 
washed  out  with  eusol,  and  to  close  the  chest  in  lavers." 
This  method  offers  the  following  ad\antages: 

1.  The  chest  may  remain  closed,  the  organisms  not  developing. 

2.  The  lung  is  allowed  to  expand,  and  adhesions  may  form  wliicli  will 
prevent  complete  collapse,  even  if  the  pleural  ca\ity  is  subsequently 
drained. 

3.  Respiratory  distress  is  much  less  with  the  closed  chest. 

There  is  nothing  new  to  add  regarding  the  technic  of  rib  resection; 
those  who  practise  the  proper  methods  in  the  treatment  of  empyema  in 
civil  practice  will  know  how  to  handle  these  cases.  The  only  addition 
is  the  use  of  the  so-called  Carrell-Dakin  Method.  After  resection 
several  small  tubes  are  introduced  to  carry  the  hj^jochlorite  solution,  and 
a  large  one  placed  in  the  bottom  to  carry  ofT  the  accumulated  discharges. 
Fine  wire  may  be  placed  in  the  small  tubes  to  keep  them  rigid  and  assist 
in  maintaining  position.  De  Page  and  Tuffier^^  report  that  of  12  cases  so 
treated,  and  where  sterilization  was  effected  and  maintained  for  f^^•e  or 
SLx  days,  the  wound  was  freshened  and  sutured  without  troul)ling  about 
the  cavity  beneath,  and  in  10  cases  primary  healing  resulted. 

Elliott  and  Henry  are  most  optimistic  about  these  drainage  cases  and 
it  must  be  admitted  that  they  are  not  comparable  to  the  empyema  seen 
in  ci\'il  surgery.  They  state  that  "sooner  or  later  the  lung  expands 
fully  in  practically  all  the  cases,  and  the  sinus  closes  without  the  need  for 
any  elaborate  surgery.  We  have  learned  the  after-histories  in  England 
and  30  of  our  cases,  whose  chests  were  drained  for  infection  of  a  hemo- 
thorax, some  for  anaerol^e  infections,  and  others  for  streptococci,  etc. 
^rhe  sinus  became  closed  in  the  majority  during  the  third  or  fourth  month 
after  the  original  wound,  and  some  of  the  men  were  at  once  classified  as 
fit  for  duty.  In  only  S  of  the  cases  was  the  sinus  open  as  late  as  the  sixth 
month.  There  was  only  1  case  of  chronic  empyema  ca^•ity  in  which  at  the 
fourth  month  an  Kstlander  operation  was  performed  for  its  obliteration; 
and  there  were  2  cases  in  which  small  operations  were  needed  for  the 
drainage  of  a  loculated  collection  of  pus." 

There  are  some  \ery  interesting  obser\-ations  upon  tlic  treatment 
appropriate  to  various  clinical  types  in  the  paper  by  Elliott  and  llenry^'* 
but  there  is  not  sufficient  space  to  present  them,  nor  would  they  add  any 
additional  point  to  the  discussion.     The  paper  is  well  worth  reading, 

'^  Bull,  et  nic'iu.  Soc.  de  cliir.  de  Paris,  1917,  .\liii,  790.  "  Loc.  cit. 
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however.  The  statistics  of  EHiott  concerning  the  disabihty  after  sterile 
hemothorax  were  referred  to.  In  comparison,  he  states  that  of  64  cases 
of  infected  hemothorax,  29  returned  to  duty  on  an  average  of  6.5  months; 
15  were  considered  as  a  "fair  result,"  and  20  as  unfit.  The  size  of  the 
empyema  and  the  type  of  infecting  organism  seemed  to  make  no  differ- 
ence in  the  results. 

Treatment  of  Retained  Missile  in  Recovered  Cases.  Broadly  speaking, 
the  French  surgeons  are  apt  to  be  radical  and  remove  all  such  retained 
projectiles,  whereas  the  British  only  advise  their  removal  if  the  foreign 
body  is  a  large  or  irregular  piece  of  shell.  Elliott  noted  the  presence 
of  a  projectile  in  32.5  per  cent,  of  89  cases  of  sterile  hemothorax  with 
only  one  sufferer,  and  he  died  "in  consequence  of  an  operation  for  the 
removal  of  a  harmless  bullet."  Rudolph^^  has  collected  the  notes  of 
patients  in  the  Canadian  hospitals  in  England,  who  have  foreign  bodies  in 
the  chest.  He  reports  50  cases,  and  they  mclude  all  cases  in  which  the 
foreign  body  lies  deeper  than  the  ribs,  even  though  it  may  not  be  in  the 
lung.  Of  these,  12  were  invalided  or  discharged  as  permanently  unfit. 
Two  died  as  the  result  of  operation.  In  one,  the  foreign  body  was  siu-- 
rounded  by  a  large  abscess,  and  the  chest  was  opened  and  the  abscess 
drained.  Eleven  days  later  the  patient  died  from  hemoptysis.  The  other 
case  was  operated  on  for  a  rifle  bullet  in  the  lung  and  died  suddenly 
on  the  third  day,  apparently  from  pulmonary  thrombosis.  Thirty-six 
were  fit  for  some  military  duty.  He  states  that  nearly  all  soldiers  who 
have  been  shot  in  the  chest,  and  in  whom  the  missiles  are  still  retained 
complain  of  some  cough  and  shortness  of  breath  and  of  some  pain  in  the 
chest,  but  he  cannot  say  that  they  complain  any  more  than  those  in  whom 
the  missile  has  passed  through  and  through. 

He  agrees  with  those  surgeons  who  urge  that  all  shell  fragments,  unless 
of  small  size  should  be  removed  within  the  first  twenty-four  hours,  with 
the  cleansing  of  the  wound  tract,  suture  of  the  lung,  and  evacuation  of 
the  blood  clot  from  the  pleural  cavit>'.  He  does  not  advocate  the  removal 
of  foreign  bodies  from  the  thorax  at  a  later  period  when  the  patient  has 
recovered.  He  concluded  that  when  it  has  not  been  necessary  for  the 
surgeon  at  the  front  to  operate  immediately,  it  should  not  later  be  done 
unless  some  necessary  indication  exists,  such  as  abscess. 

Soltau  and  Alexander  add  that  "it  is  a  matter  of  military  importance 
that  the  patient  should  not  know  anything  of  the  i)resence  of  a  foreign 
body,  as  it  may  be  the  pretext  for  future  malingering. 

On  the  other  hand,  I)u^-al■'^  states  that  he  has  yet  to  obser\e  a  reallv' 
well-tolerated  intrapuhnonary  foreign  body.  He  finds  that  the  cases 
fall  into  three  groups: 

"  (a)  A  missile  lodged  in  an  inflamed  area  adherent  en  masse  to  the 
thorax,  with  or  without  a  fistulous  tract. 

"  (6)  A  missile  lodged  in  healthy  pulmonary  tissue  free  from  adhesions 
to  the  thorax,  the  diaphragm  or  the  mediastinum. 

"(c)  An  intermediate  group;  the  missile  lodged  either  in  the  soft 
normal  lung,  but  the  pleura  contains  old  encysted  sanguinary  effusion  or 

«  Lancet,  1917,  ii,  709.  ^'  Rev.  de  chir.,  1916,  li,  305. 
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presents  irregular  julhesions  to  the  ])arietal,  thoraeie  or  phrenic  pleura, 
the  remains  of  an  absorbed  traumatic  effusion. 

"In  the  first  group  removal  of  the  intrapuhnonary  foreign  body,  the 
only  means  of  relieving  the  puhnonary  focus  and  of  closing  a  fistula,  is 
present.  Spontaneous  healing  or  a  definite  aseptic  closure  of  the  wound 
cannot  be  expected,  and  owing  to  the  well-known  tendency  of  late 
microbic  infection  in  Avar  wounds  these  cases  present  that  danger." 

DuvaVs  Method.  The  typical  operation  is  done  in  those  cases  where 
the  missile  is  in  a  lung  free  from  adhesions  to  the  thorax,  the  diaphragm, 
or  the  mediastinum.  When  the  lung  is  adherent  as  the  result  of  organi- 
zation of  the  exudate  the  adhesions  can  be  freed  A\ith  the  finger  or  some- 
times with  the  knife  or  scissors.  Before  operating  l)u\al  lias  a  radio- 
graph study  made  of  the  chest  which  is  important  not  only  in  establishing 
the  actual  presence  of  the  missile  but  for  ascertaining  the  condition  of 
the  lung,  the  state  of  the  parenchyma,  the  presence  of  thoracic  adhesions, 
or  the  ])resence  of  old  effusion. 

After  establishing  the  presence  of  the  foreign  body,  its  approximate 
location,  especially  its  proximity  to  the  anterior,  posterior,  or  lateral 
walls  is  made  with  the  aid  of  the  screen  and  the  Saissi  compass.  The 
exact  location  is  made  by  means  of  a  Hirtz  compass.  The  calculation 
having  been  made,  the  compass  is  applied  to  the  chest,  and  with  the 
curved  branch  the  point  of  the  incision  is  decided  upon,  and  is  made 
according  to  the  position  of  the  missile  dependent  upon  the  existence  of 
the  missile  and  the  shortest  possible  approach  to  the  missile.  The 
incision  and  resection  of  the  rib  follow  and  the  parietal  pleura  is  exposed. 
The  compass  is  then  again  applied  and  the  true  intrapleural  location  and 
depth  of  the  missile  indicated.  At  the  point  indicated  by  the  needle 
the  lung  is  pierced  by  a  needle  and  thread  and  thus  fixed,  so  that  when 
the  pleura  is  opened  and  a  pneumothorax  created  the  site  of  the  missile 
is  not  lost.  The  lung  is  then  grasped  with  large  forceps,  drawn  out  of  the 
thorax,  i)alpated,  incised,  and  the  missile  extracted.  The  pulmonary 
incision  is  sutured,  the  lung  returned  to  the  pleural  cavity  after  careful 
drying,  and  the  thoracic  wall  closed. 

Ordinarily,  this  description  taken  from  Duval's"  paper  would  suffice 
for  the  purpose  of  this  review,  but  it  seems  advisable  this  year  to  sup- 
plement it  by  the  following  quotation  from  Moynihan''s  in  which  the 
operation  is  so  graphically  described  as  to  be  perfectly  jilain  to  anyone 
who  reads  it.  "The  operation  is  performed  in  anesthesia  induced  by 
ether  and  oxygen.  A  preliminary  injection  of  morphine  and  atropine  is 
given  about  half  an  hour  before  the  operation. 

The  patient  lies  flat  on  his  back,  with  the  arms  to  the  side.  A  curved 
incision  about  5  or  6  inches  in  length  is  made  exactly  along  the  line  of  the 
fourth  rib.  The  fibers  of  the  pectoralis  major  arc  split,  and  the  pec- 
toralis  minor  separated  from  the  rib.  There  are  many  i)oints  of  hemor- 
rhage requiring  a  clip  or  a  ligature.  All  must  be  carefully  secured  so 
that  there  is  a  perfectly  dry  field.  The  rib  and  the  costal  cartilage  are 
exposed  for  a  distance  of  not  less  than  5  inches.    An  incision  is  made 

"  Rev.  de  cliir.,  1916,  li,  365. 

38  Surgery,  Gynecology  and  Obstetrics,  1917,  xxv,  605. 
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through  the  periosteum  midway  between  the  upper  and  lower  borders, 
and  this  membrane  is  stripped  from  the  rib  on  both  surfaces.  A  Doyen 
curved  raspatory  is  very  useful  for  the  purpose.  In  my  earlier  oj^erations, 
I  cut  through  the  costal  cartilage  and  then  divided  the  rib  with  forceps, 
so  that  a  length  of  4  or  5  inches  of  the  rib  could  be  removed.  In  later 
operations  I  have  freed  the  inner  end  of  the  rib  after  division  of  the 
cartilage,  have  passed  a  strip  of  gauze  beneath  it,  and  pulled  it  upward 
and  outward.  In  this  way  the  rib  may  be  saved,  and  replaced  at  the  end 
of  the  operation.  This,  however,  is  not  a  point  of  great  importance,  for 
when  the  periosteum  is  left,  a  new  rib  is  formed  very  rapidly,  and  the  chest 
wall  soon  becomes  as  firm  as  ever.  Care  is  taken  in  excising  the  rib 
and  in  lifting  it  away  not  to  wound  the  pleura,  which  must  be  separated 
widely  from  the  ribs  above  and  below,  to  the  inner  and  the  outer  side 
of  the  wound.  Unless  this  is  done,  accurate  closure  of  the  pleura  later 
on,  always  difficult,  will  be  impossible.  A  retractor  is  now  placed  in  the 
wound  to  widen  the  interval  between  the  ribs  above  and  below.  Any 
abdominal  retractor  will  do;  but  the  best  instrument  I  have  used  is 
that  invented  for  this  special  purpose  by  Tuffier.  As  wide  a  gap  as 
possible  is  made,  so  that  the  whole  hand  can  easily  be  passed  into  the 
chest. 

The  pleura  is  now  incised  along  the  line  of  the  rib  and  air  enters  freely 
and  at  once  into  the  pleural  cavity.  As  a  rule  this  causes  no  disturbance 
aud  does  not  alter  the  rate  of  the  respirations  or  of  the  pulse. 

The  hand  is  now  passed  into  the  chest  cavity.  Adhesions  of  the  lung 
to  the  parietal  pleura  may  be  encountered.  These  are  sometimes  very 
slender  and  easily  broken  through.  At  times  they  are  tough  and  strong, 
and  are  with  great  difficulty  severed.  If  they  are  numerous  or  thick 
and  tough,  bleeding  may  occur  quite  freely  for  a  minute  or  two.  With 
gentle  ])ressure  from  a  hot,  moist  swab,  the  oozing  is  soon  checked.  In  a 
case  where  a  projectile  was  in  the  base  of  the  right  lung  posteriorly,  the 
whole  of  the  lo^^er  lobe  and  a  great  part  of  the  ujii^er  lobe  were  most 
intimately  adherent  to  the  parietal  pleura.  The  adhesions,  however, 
separated  in  just  the  same  way  as  adhesions  within  the  abdomen  separate 
by  gentle  pressure  and  stripping.  Thoracic  adhesions  bleed,  I  think,  far 
more  freely  than  those  encountered  in  the  abdomen.  When  all  are 
loosened,  the  collapsed  lung  lies  free  within  the  pleural  cavity.  It  may 
now  be  seized  with  the  fingers  or  with  a  special  light  form  of  clip  and 
drawn  up  to  the  anterior  wound,  and,  little  by  little,  be  coaxed  out  of 
the  wound.  It  is  surrounded  as  it  appears  by  warm  cloths  soaked  in 
normal  saline  solution.  When  a  lobe  of  the  lung  is  freely  delivered,  it  is 
palpated  from  top  to  bottom.  Any  projectile  imbedded  in  it  is  felt  as  a 
rule  at  once.  E\en  little  sequestra  V)lown  in  from  a  rib  may  be  recognized 
without  any  difficulty.  These  foreign  bodies  are  as  easily  recognized 
as  the  particles  of  gritty  sand  in  a  new  sponge.  When  the  projectile  is 
felt,  the  part  of  the  lung  containing  it  is  made  prominent,  the  lung  tissue 
lying  over  it  is  incised,  the  metal  reino\ed,  and  the  wound  sutured.  I )eep 
stitches  of  catgut  are  passed  through  the  lung  substance,  and  with  gentle 
tension  act  as  a  hemostatic. 

If  necessary,  very  fine  catgut  sutures  may  be  used  to  secure  the 
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accurate  apposition  of  the  pleural  edges.  If  there  is  any  bleeding  from 
the- collapsed  lung,  it  is  slight  and  easily  controlled,  hut  precision  in 
suture  is  most  desirable,  for  expansion  of  the  lung  will  rajjidly  be  secured 
when  the  oi)eration  is  completed.  If  there  are  two  or  more  i)articles  of 
shrapnel  or  shell  casing  in  the  lung,  they  are  all  dealt  with  in  the  same 
way.  I  have  once  incised  the  hilum  of  the  lung  and  stitched  it  up  with- 
out difficulty.  When  the  sutures  are  completed  the  lung  is  replaced, 
the  cavity  of  the  pleura  most  carefully  dried  and  emptied  and  a  gauze 
swab  wet  with  ether  wiped  o\'er  the  \'isceral  })leura,  and  over  any  adhesion 
which  may  have  been  sei)arated.  The  retractor  is  removed  and  the 
parietal  pleura  now  stitched  up.  This  is  quite  the  most  difficult  part  of 
the  operation,  indeed  I  have  not  been  able  to  close  the  pleura  accurately 
unless  this  membrane  has  been  stripped  up  freely  from  the  chest  wall 
before  being  incised.  The  rib,  if  it  has  been  turned  back,  is  replaced,  and 
fixed  in  position  by  a  suture  through  the  costal  cartilage.  The  muscles 
are  carefully  sutured  and  the  wound  edges  accurately  approximated 
without  drainage.  The  closure  of  the  wound  should  be  so  carefully 
done  as  to  seal  the  chest  hermetically.  When  the  dressing  is  ai)plie(l,  a 
two-way  needle  may  be  plunged  into  the  chest,  and  the  ether  and  air 
extracted  therefrom.  The  lung  then  rapidly  expands  and  faint  breath 
sounds  are  heard  at  once.    No  shock  follows  this  operation." 

In  his  paper  Duval  mentions  a  number  of  instances  where  he  was 
confronted  with  adhesions,  but  these  were  easily  detached  by  cutting 
with  a  knife  or  scissors.  In  some  cases  where  hemorrhage  ensued,  it 
was  controlled  by  deep  sutures  followed  by  careful  suturing  of  the 
surface  ("peritonizing").  Desgouttes^^  reports  that  he  has  performed 
52  extractions  of  projectiles  in  the  lung  by  Duval's  method,  with  52 
recoveries.  He  removed  several  missiles  lodged  near  the  lung  hilum,  but 
thinks  that  such  removal  is  not  ath'isable  unless  there  are  threatening 
s\Tnptoms.  Gask^"  also  followed  the  tcchnic  of  Duval  in  his  operations 
at  the  casualty  clearing  station.  lie  seems  to  prefer  resection  of  the 
fifth  or  sixth  rib  instead  of  the  fourth.  In  the  description  of  his  operation, 
he  states  that  the  parietal  pleura  is  incised  and  the  retractor  or  rib- 
spreader  is  inserted.  It  will  be  noted  that  Moynihan  introduced  the 
rib-spreader  before  opening  the  pleura.  I  believe  the  method  of  Gask 
to  be  preferable,  because  the  points  of  the  rib-spreader  are  apt  to 
lacerate  the  taut  pleura. 

The  methods  of  Duval  have  also  been  described  lately  by  Hayem;"*^ 
he  has  operated  on  52  wounds  of  the  chest  at  his  ambulance  since 
April,  1917.  Operation  was  performed  within  twenty-four  hours  in 
penetrating  wounds  infiicted  by  a  missile  of  a  caliber  not  less  than 
the  size  of  a  small  nut  (size?),  or  when,  by  the  shape  and  location  of 
the  w^ound,  a  bloodvessel  seemed  likely  to  be  involved.  He  also  operated 
on  the  cases  of  large  open  wounds.  In  all  other  cases,  non-interven- 
tion was  the  rule.  He  uses  the  same  technic  as  described  by  Duval, 
except  that  he  avoids  resecting  the  cartilage  owing  to  its  failure  to 
regenerate. 

^^  Lvon  chir.,  1917,  xiv,  3.5.5.  *°  British  Medical  Journal,  1917,  ii,  7S1. 

<i  Prcssc  uuki.,  1917,  Ixi,  627. 
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Mention  must  be  made  of  a  method  for  the  removal  of  projectiles  from 
the  lung  which  is  so  different  from  that  of  Duval  and  so  much  simpler, 
but  apparently  fraught  with  such  dangerous  possibilities,  and  yet, 
according  to  the  statements  of  its  principal  advocate,  attended  by 
practically  no  dangers  whatever.  It  would  serve  no  useful  purpose  at 
this  time  to  discuss  the  developments  of  the  method,  but  it  probably 
originated  with  Mauclaire.  Its  principal  advocate  is  Petit  de  la  Villeon, 
and,  without  further  comment,  this  year,  I  will  present  his  method.  It 
is  curious  that  neither  Moynihan  nor  Gask,  in  their  articles  published  as 
late  as  the  fall  of  1917,  mentioned  this  technic,  because  any  method  that 
allows  the  extraction  of  projectiles  from  the  lungs  of  200  patients  with 
only  one  death  is  deserving  of  further  investigation. 

Villeon  s  Method.  In  his  last  article  Villeon*^  reports  that  he  has  done 
97  operations  by  this  method,  and  that  an  additional  103  have  been 
done  by  other  surgeons  who  are  in  accord  with  his  method.  Of  these, 
all  recovered  except  one,  and  this  unsuccessful  operation  was  due  to 
errors  in  technic  and  has  already  been  reported. ^^  He  believes  that  the 
operation  is  indicated  in  every  case  of  foreign  body  in  the  lung  except 
(1)  those  in  the  region  of  the  hilum;  (2)  where  the  bullet  is  very  large; 
(3)  where  there  is  an  abscess  about  the  missile.  He  states  that  the 
method  gives  the  best  results  in  missiles  located  deeply;  located  8,  10, 
12  and  14  cm.  in  the  parenchym'a.  He  particularizes  the  exact  zone  in 
which  the  operation  is  contra-indicated.  It  can  be  outlined  on  the 
posterior  aspect  of  the  thorax,  and  is  bounded  by  the  spinal  column, 
fifth  rib  and  the  eighth  rib. 

Before  operation,  the  surgeon  and  roentgenologist  examine  the 
patient  in  the  upright  position  and  with  the  screen.  The  two  arms  are 
elevated  above  the  head  to  avoid  the  shadow  of  the  humerus,  and, 
taking  the  ])atient  by  the  haunches,  Villeon  makes  him  perform  rotation 
movements  on  the  longitudinal  axis,  and  in  this  way  with  preciseness 
the  exact  anatomical  location  of  the  bullet  can  be  obtained. 

The  patient  is  anesthetized  with  ether  or  with  chloroform  and,  one 
hour  before  operation,  is  given  morphine.  If  the  projectile  is  close  to 
the  heart  or  in  the  mediastinum,  he  gives  caffeine  or  sparteine  before 
operation.  The  patient  is  placed  on  a  table  carrying  a  frame  which 
])iv()ts  so  that  the  patient  can  be  rotated  on  the  longitudinal  axis.  The 
roentgen  tube  is  beneath  the  table  and  i)rojecting  lead  screens  reach 
from  the  table  to  the  floor  to  protect  the  operators,  ^fhe  arm  is  lighted 
with  a  lOOO-candle-powcr  lamp  covered  with  ordinary  red  i)hotographic 
]mper,  and  Villeon  states  that  the  red-orange  light,  although  intense, 
])ermits  an  immediate  adaptation  of  the  eyes  to  the  fluorescent  rays 
almost  without  an  interval  of  darkness.  'J'he  instruments  consist  merely 
of  a  knife,  a  long  blunt  forceps,  and  a  needle.  He  has  a  special  forceps 
which  he  recommends,  but  in  the  illustration  it  is  practically  the  ordinary 
alligator  forcejjs. 

Two  or  throe  finger-breadths  or  more  from  the  ]){)int  of  projection  of 
the  bullet,  a  slit  1  em.  long  is  made  intx)  the  skin  with  a  knife.     The 

«  Presse  mcd.,  1917,  xxv,  306,  "  Ibid.,  1910,  xxiv,  300, 
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forceps  is  then  pushed  into  the  chest  until  it  reaches  the  lung,  care  being 
taken  so  that  the  blades  are  constantly  kept  tightly  closed.  He  next 
turns  off  the  light  for  ten  seconds;  then  the  forceps  are  forced  through 
the  visceral  pleura,  and,  ahvays  closed,  pushed  into  the  parenchyma 
beneath  the  missile  which  is  then  mobilized  by  touch  and  then  seized 
and  extracted  by  the  forceps.  The  correction  of  direction  is  made  by 
rotating  the  patient,  and  the  secret  of  success  in  this  point  in  tcchnic  is 
only  obtained  by  practice,  according  to  Villcon.  In  the  typical  case, 
it  takes  him  from  forty  to  fifty  seconds  to  remove  the  bullet,  and  even  in 
difficult  cases  the  operation  only  takes  from  five  to  seven  minutes.  One 
stitch  completely  closes  the  buttonhole  incision. 

The  inuncdiatc  operative  results  are  extraordinary.  There  is  no 
shock  and  only  slight  hemoptysis  during  the  first  day  or  two.  Tempera- 
ture remains  at  the  normal  point  and  the  patient  is  allowed  to  get  up 
on  the  third  day,  and  evacuated  on  the  sixth  or  eighth  day.  In  from 
four  to  six  weeks  he  is  able  to  return  to  the  service.  In  4  cases  only  was 
hemoptysis  severe,  and  Mlleon  believes  this  was  from  sudden  and 
stormy  weakening  from  the  anesthetic,  and  he  now  avoids  this  by  the 
preoperative  use  of  morphine.  In  5  cases  subcutaneous  emphysema 
developed  at  the  level  of  the  thoracic  wall,  but  it  was  limited  and 
absorbed  within  forty-eight  hours.  He  has  never  observed  any  post- 
operati^■c  ])neumonia  or  any  serous  or  purulent  pleural  reaction. 

All  of  the  operations  were  done  about  three  weeks  after  the  injury, 
and  after  the  wound  healed.  Sometimes  it  was  necessary  to  operate  in 
the  interval  between  two  crises  of  pleural  pneumonia.  The  greatest 
danger  seems  to  be  from  the  .r-rays,  and  he  cautions  about  the  necessity 
for  em])loying  only  hard  rays  and  the  use  of  short  seances.  The  table 
is  covered  with  aluminum  to  filter  the  soft  rays.  If  proper  screening  is 
employed,  gloves  worn,  and  the  luinds  kept  away  from  the  direct  cone 
of  light,  the  danger  to  the  operator  is  minimized. 

Abdominothoracic  Injuries.  "Injuries  involving  both  the  chest  and 
abdomen  are  not  infrequent,  either  as  the  result  of  a  single  or  multiple 
missile.  When  a  missile  has  traversed  both  chest  and  abdomen,  the 
dia])hragm  is  necessarily  injured,  and  abdominal  viscera  may  protrude 
into  the  pleural  cavity.  As  efficient  repair  of  the  diaphragm  can  only  be 
obtained  from  above,  it  is  better  in  such  cases  to  open  the  chest  first, 
replace  the  al)dominal  contents,  suture  the  diaphragm,  deal  with  the 
chest  as  already  indicated,  and  then,  if  there  is  evidence  of  injury  to  the 
hollow  viscera,  laparotomy  may  be  performed. 

The  passage  of  a  small  missile  through  the  diaphragm  may  not  neces- 
sitate repair;  in  such  a  case,  with  evidence  of  injury  to  hollow  viscera, 
the  abdomen  is  afl'orded  preferential  treatment. 

Similarly,  with  multiph'  injuries  involving  both  chest  and  abdomeii, 
it  is  ])robabl>'  better  to  deal  with  the  al)doim"nal  injury  first,  but,  when  the 
patient's  condition  allows,  the  chest  injur\'  should  be  <lealt  with  in 
adilition,  even  if  only  a  minimum  can  be  done."     (Gask.) 

Delore  and  Arnaud'^  also  state  that  by  operating  on  the  chest  the  dia- 

«  Lyon  cbir.,  1917,  xiv,  280. 
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phragm  may  be  sutured  and  sometimes  laparotomy  avoided.  At  any 
rate,  such  a  procedure  prevents  secondary  complications  from  the  pleura 
or  lung.  Patel  and  Papillon^^  report  25  cases  in  which  the  diaphragm 
was  injured,  and,  of  these,  14  had  traversed  the  lung,  1  the  liver,  and 
10  apparently  did  not  injure  any  other  organ.  They  state  that  projec- 
tiles are  generally  well  tolerated  in  this  region  and  operation  should  be 
done  only  when  the  missile  lodges  near  the  heart  or  the  phrenic  nerve. 
They  usually  operated  by  the  subserous  method,  and  only  do  the  trans- 
pleural operation  when  the  projectile  is  in  the  central  section  of  the 
diaphragm.  Gray^^  also  states  that  in  cases  of  multiple  injuries  involving 
the  diaj)hragm  and  chest,  one  should  suture  the  chest  first  and  then  deal 
with  the  diaphragm.  Some  writers,  however,  have  urged  the  opposite, 
and  would  open  the  diaphragm  first. 

Projectiles  in  the  Mediastinum.  Next  year  I  will  amplify  this 
subject  because  there  is  not  sufficient  space  to  go  into  detail  at  this  time. 
I'he  i)rincipal  writer  on  this  subject  is  le  Fort.^'  Binet  and  Massmonteil'* 
and  Patel  and  Papillon''-*  should  also  be  consulted.  Mostly,  le  Fort 
operates  by  means  of  a  costal  flap,  but  in  the  discussion  following  his 
I)ai)er  the  criticism  was  freely  expressed  that  the  flap  operation  for 
thoracotomy  was  rarely  needed.  He  approaches  the  mediastinum  by 
the  transpleural  route.     In  addition,  he  mentions  the  following: 

"1.  Simple  intercostal  incisions  with  or  without  a  limited  resection 
of  one  rib  (for  foreign  bodies  easily  reached). 

"2.  Anterolateral  transpleural  route  with  large  resection  of  the  sixth 
rib.  This  provides  ample  opening  of  the  inferior  mediastinal  zone  and 
of  the  diai)hragm. 

"3.  Posterior  transpleural  route,  which  gives  access,  limited  to  the 
aorta,  V>ranchioce])halic  trunk,  etc. 

"4.  Extrapleural  route.  By  this  route  access  can  be  obtained  to 
foreign  bodies  situated  in  front  of  the  two  first  dorsal  vertebrre." 

Binet  and  Massmonteil  oi)erate  by  the  anterior  route  when  the 
projectile  is  above  the  third  rib  in  front,  and  above  the  fifth  spinous 
l)rocess  behind.  Below  this  zone  they  perform  the  lateral  posterior  in- 
cision. They  agree  with  le  Forte  in  resecting  several  ribs.  Patel  and 
Papillon  perform  an  extrapleural  operation  for  projectiles  in  the  anterior 
mediastinum,  the  incision  being  made  in  the  neck  with  or  without  the 
sternoclavicular  resection  or  a  sterno-chondro-costal  resection,  or  a  sub- 
sternal incision,  depending  upon  the  location.  If  these  means  do  not 
sufficiently  expose  the  field,  they  perform  a  transjjleural  operation,  with 
resection  of  several  ribs  or  a  temporary  flap.  For  deeply  seated  missiles 
of  the  posterior  mediastinum,  they  perform  an  anterior  transpleural 
operation,  and  state  that  the  jmstcrior  method  only  gives  access  to  the 
upper  j)art  of  the  mediastinum  or  possibly  to  the  middle  part. 

Ilayem  prefers  the  anterior  method,  and,  after  opening  the  chest, 
depresses  the  lung  and  manipulates  the  hilum.  The  missile  being  pal- 
pated with  the  fingers,  the  site  is  exposed  with  a  "cannula  sound" 

*^  Lyon  chir.,  xiv,  394.  ^«  British  Medical  Journal,  1917,  ii,  580. 

'■  Hull,  ct  mem.  Sec.  de  chir.  de  Paris,  1917,  xliii,  2<). 

«  Ibid.,  p.  78.  «  Lyon  clur.,  1917,  xiv,  413. 
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and  removed  with  ^reat  care,  especially  if  it  is  rough  and  irreguhir, 
in  order  to  axoid  rupturing  the  vessel  walls.  It  is  also  possible  by 
this  method  to  remove  a  foreign  body  from  the  pericardium,  as  this 
structure  may  be  incised  posterior  to  tlie  j)hrcnic  nerve  and  easily 
sutured  after  removal  of  the  missile. 

Empyema  of  the  Thorax.  In  Progressive  Medicine  for  March,  1916, 
I  presented  the  paper  written  by  Lilienthal  describing  a  radical  change 
in  the  procedure  for  the  treatment  of  acute  empyema  of  the  thorax.  The 
keynote  was  full  and  complete  exploration  through  a  widely  spread,  long, 
intercostal  incision,  witiiout  resection  of  the  ribs.  This  was  termed  major 
thoracotomy.  In  another  contribution,  LilienthaP"  reports  the  results 
of  100  cases  operated  on  by  this  method.  All  patients  suffering  from 
empyema  of  the  thorax  and  not  previously  treated  surgically  were 
operated  ui)on  regardless  of  the  prognosis  and  regardless  of  the  source 
of  the  pus.    The  following  table  summarizes  the  result: 


Number 

Dead       .      .      .      . 

Ages  of  those  who 

died     .... 


Perpentagc  mortality 
Total       .... 
Mortality  rate  . 


Minor 
thoracotomy. 


Chil- 
dren. 
31 
6 

h  u. 

2,  3,  4, 

44 


Adults, 

7 

1 

62 


19.3       14.3 

38 
18.4  per  cent. 


Major 
thoracotomy. 


Resection  for 

encapsulated 

empyema. 


Resection  and 

drainage,  old 

method  (minor 

thoracotomy). 


Miscellaneous. 


Chil- 
dren. 
21 
4 
i2. 
3^,4 


Adults, 
23 
8 
16,  24, 
25,  35, 
40,  43, 
52,  55 
34.7 
44 
27.2  per  cent. 


19 


Chil- 
dren. 

6 

0 


Adults 


Chil- 
dren. 
6 
1 
U 


Adults. 
1 
0 


Chil- 
dren. 

0 

0 


Adults. 

4 

3 
25,  27, 
33 


Total  number  of  cases  of  empyema  of  all  varieties  which  were  operated  upon  primarily  in 
Dr.  Lilicnthal's  service  in  Mt.  Sinai  Hospital,  March  25,  1914,  to  March  25,  1917, 

regardless  of  the  source  of  the  intrapleural  pus 100 

Total  number  of  deaths  from  whatever  cause 23 

Percentage  of  mortality 23 

Children  under  twelve  years 64 

Adults 30 

The  above  statistics  include  one  patient  with  j)yemia,  perforated 
metastatic  lung  abscess  and  suppurating  osteomyelitis  of  the  bones 
about  the  knee-joint,  who  died  following  an  amptation  of  the  thigii; 
2  fatal  cases  of  pyemic  abscesses  of  the  liver  with  perforation  into  the 
chest;  1  fatal  case  of  tuberculosis  of  the  lung  with  perforating  bronchiec- 
tasis. Deducting  these,  instead  of  100  cases  with  2:5  deaths,  there  would 
be  95  eases  with  18  deaths,  or  18.9  per  cent,  mortality  instead  of  23  per 
cent,  shown  in  the  table,  but  then,  Lilienthal  is  "  not  in  sympathy  with 
the  sport  of  juggling  with  statistics." 

Comparing  the  mortality  with  the  299  cases  reported  by  Wilensky^^ 
from  the  same  hospital,  there  is  a  reduction  of  o  per  cent.;  the  patients 
who  recovered  remained  in  the  hospital  an  a\'erage  of  about  thirty-.seven 
days,  a  gain  of  one  week  over  past  records;  whereas  in  the  past  years 
thoracoplasties  were  performed  in  probably  15  per  cent,  of  the  cases; 


''"Annals  of  Surgery,  1917,  Ixvi,  290. 

^'  Surgerj',  GjTiecology  and  Obstetrics,  1915, 
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during  the  period  from  March,  1914,  to  March,  1917,  there  was  not  a 
single  thoracoplastic  collapse  operation.  There  were  a  number  of 
revisions,  secondary  and  even  tertiary,  but  eventually  all  the  patients 
referred  to  in  the  table  and  not  in  the  mortality  list  went  home  with 
symmetrical  chests  and  fully  expanded  lungs. 

No  unnecessary  risk  was  taken,  because,  whenever  the  patient's 
condition  on  admission  was  considered  critical,  the  relief  of  minor 
thoracotomy  was  given,  and,  in  a  few  days  to  two  or  three  weeks  later, 
if  it  became  evident  that  something  more  had  to  be  done,  the  radical 
operation  was  undertaken.  Lilienthal  lays  stress  upon  the  importance 
of  preliminary  roentgenography,  and  he  depends  upon  this  clinical  his- 
tory and  the  physical  signs  for  the  diagnosis,  avoiding  exploratory 
puncture  of  the  thorax  until  just  before  the  operation. 

BRONCHIECTASIS. 

Resection  of  the  Lung.  Bronchiectasis  has  long  defied  treatment 
and  it  is  only  recently  that  it  has  seemed  possible  that  it  may  be 
cured  by  a  surgical  operation.  To  those  unfamiliar  with  the  sub- 
ject, pneumotomy,  with  drainage  of  the  cavity,  had  seemed  to  be  the 
operation  of  choice,  but  experience  has  shown  that  the  drainage  opera- 
tion is  not  effective,  but  the  result  is  a  failure  and  the  condition  of 
the  patient  made  worse.  It  would  serve  no  useful  purpose  to  go  over 
the  etiology  and  diagnosis  of  bronchiectasis,  and  I  will  confine  my 
remarks  entirely  to  the  subject  of  pneumectomy,  and  particularly  its 
technic  as  practised  by  Robinson.^^  'Yo  quote  from  Robinson,  "there  is 
but  one  curative  treatment  of  true  bronchiectasis — excision  of  the 
diseased  lung  tissue.  The  group  of  suitable  cases,  however,  is  small. 
A  young  adult  with  a  basal  process  confined  to  one  lower  lobe,  with 
profuse  sputum,  offensive  but  not  fetid;  with  slight,  if  any,  rise  in  tem- 
perature; with  loss  of  weight  but  without  emaciation;  with  a  normal 
heart  and  properly  functioning  kidneys — this  is  the  type  of  individual  in 
whom  lung  resection,  properly  executed,  is  attended  with  good  chance 
of  cure.  It  matters  little  whether  the  disease  is  of  the  cylindrical, 
ampullary,  or  large  cavity  type,  provided  the  general  condition  of  the 
individual  is  as  specified.  Not  more  than  one  in  every  ten  cases  of 
bronchiectasis  entering  a  hospital  clinic  represents  this  favorable  type. 
The  remaining  nine  are  unsuitable;  one  may  be  a  rachitic  child  with 
low  resistance;  several  may  have  extensive  involvement  of  both 
lungs;  another,  a  local  process  in  an  inaccessible  part  of  the  upper 
lobe;  another,  nephritis;  and  the  remainder  may  be  poor  surgical  risks 
because  of  extensive  peribronchial  disease,  secondary  infection,  and  gross 
cavitation." 

Robinson  has  now  operated  upon  7  cases,  with  3  deaths,  a  mortality 
of  43  per  cent.,  and,  in  the  discussion,  Lilienthal,-"'  stated  that  he  had 
perfonned  9  lung  resections,  with  4  deaths,  a  mortality  of  4o  per  cent. 

5!  Surgery,  Gynecology  and  Obstetrics,  1917,  xxiv,  194;  Journal  of  the  American 
Medical  Association,  1917,  Ixix,  355. 

^  Journal  of  the  American  Medical  Association,  1917,  Ixix,  357. 
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Robinson's  teclinic  is  as  follows:  Neither  differential  pressure  nor 
intratracheal  insiiHIation  anesthesia  was  used  or  necessary.  On  three 
occasions  he  introduceil  the  tracheal  tube  and  a|)plied  suction  to  it 
intermittently  with  a  motor-driven  aspirating  outfit.  "The  incision  is 
crescentic,  with  its  convexity  downward,  starting  at  the  fifth  rib  two 


X 


Fig.  0.— Lower  1()1)0  excision  in  two  stages:  a,  crescentic  incision;  b,  stage  1, 
thoracic  window  made.  Exposure  of  parietal  pleura  favors  adhesion  and  anchorage 
of  the  upper  lobe. 

inches  from  the  vertebral  column,  crossing  the  eighth  rib  in  the  scapular 
fine,  and  terminating  at  the  level  of  the  sixth  rib  in  the  mammary  line. 

The  skin  and  fat  are  dissected  upward  from  the  muscle  for  an  inch. 
Vessels  are  clamped  and  tied.  The  latissimus  muscle  fibers  are  separated 
vertically  to  admit  long-bladed  curved  muscle  clamps,  which  are  applied 
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in  series  above  and  below  in  the  direction  of  the  sternum  and  again 
toward  the  vertebral  end  of  the  wound.  The  muscle  fibers  are  then 
di\'ided  transversely  between  the  clamps. 

The  field  thus  exposed  should  permit  the  subperiosteal  resection  of 
the  seventh,  eighth,  and  ninth  ribs  from  their  angles  to  the  anterior 
axillary  line.  The  intercostal  bundles  are  then  ligated  and  removed. 
The  skin  and  muscle  flap  is  then  replaced.    The  wound  is  closed  tight." 

At  this  first  operation  Robinson  pro^^ded  a  thoracic  window  ready 
to  open  and  also  has  provided  for  the  collapse  of  the  chest  wall  necessary 
for  the  subsequent  obliteration  of  the  space  left  after  amputation  of  the 
lower  lobe.  At  the  same  time  something  has  been  learned  of  the  indi- 
^'idua^s  resistance  to  operation,  of  his  tolerance  to  anesthesia,  and  of  the 
amount  of  flooding  by  tracheal  secretion  in  his  particular  case.  An 
interval  of  a  week  is  allowed  to  elapse,  during  which  time  the  patient  is 
treated  by  periodic  posture  to  aid  in  drainage,  but  is  placed  in  the  sitting 
position  in  the  intervals.  A  compression  pad  and  supporting  straps  are 
kept  tight  over  the  wound.  At  the  end  of  a  week,  if  all  trace  of  shock 
has  disappeared,  the  temperature  nearly  normal,  and  the  power  of 
expelling  sputum  restored,  the  patient  is  discharged. 

Second  stage.  The  skin  stitches  are  removed,  the  scapula  and  flaps 
retracted,  and  the  pleura  again  inspected.  It  will  be  found  that  in  the 
upper  part  of  the  exposed  field  there  are  new  pleural  adhesions  anchoring 
the  upper  lobe.  The  lower  lobe  is  still  adherent  at  various  places,  now 
somewhat  retracted  and  purple  red  in  color.  The  pleura  is  opened  wide 
at  any  point  whether  adherent  or  not.  There  will  be  no  particular 
change  in  respiration  or  pulse  (Fig.  6). 

The  separating  of  adhesions  necessary  to  deliver  the  lower  lobe  is 
generally  irksome.  It  is  the  difficult  part  of  the  operation.  The  lower 
lobe  is  generally  bound  to  the  diaphragm  and  costodiaphragmatic  angle 
by  tough,  unyielding  bands  which  may  not  yield  under  digital  pressure. 
If  undue  force  is  used  in  stripping,  the  lung  surface  will  tear  before  the 
adhesion  gives  way.  Some  of  these  should  be  cut.  It  is  well,  therefore, 
to  free  the  lobe  first  from  all  except  its  diaphragmatic  attachments,  so 
that,  if  bleeding  occurs  during  the  separation  of  the  latter,  a  clamp  may 
be  applied  temporarily  in  the  region  of  the  lobe  liilum.  The  interlobar 
fissure  does  not  always  provide  for  a  simple  cleavage,  nor  is  it  advisable 
to  emi)loy  too  much  force  in  this  region  lest  the  light  adhesions  be  parted, 
which  by  now  should  be  holding  the  upper  or  middle  lobes  to  the  parietes. 
The  pericardial  surface  is  least  troublesome  of  all.  To  stop  the  operation 
at  the  middle  of  the  second  stage  and  to  defer  the  completion  of  adhesion- 
stripping  and  the  amputation  to  a  third  stage  is  a  conservative  measure  not 
to  he  regretted,  and  one  which,  in  difficult  cases,  may  save  the  patient  from 
undue  hemorrhage,  shock,  and  carbon  dioxide  poisoning. 

If  there  has  been  no  occasion  to  close  the  second  stage  prior  to  the 
com])lete  delivery  of  the  lower  lobe,  amputation  is  promi)tly  i)erformed 
as  follows:  A  long  curved  clamj)  is  apj^lied  to  the  root  and  closed  to  the 
last  notch.  The  lobe  is  then  amputated  at  least  a  half-inch  distal  to  the 
clamp.  The  veins,  arteries  and  bronchi  are  then  picked  up  separately 
and  ligated  with  Xo.  2  chromic  catgut.     A  mass  ligature  of  kangaroo 
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tendon  or  hraided  silk  is  then  placed  just  proximal  to  the  clamp,  and 
tied  as  the  clamj)  is  slowly  released,  the  lit^ature  heinc;  t^uidcd  into  the 
crushed  area  ex'acuated  by  the  clamp.  Not  int'recpientiy  two  clamps  are 
necessary  safely  to  include  the  whole  stump.  It  is  apparently  an  ecjually 
satisfactory  method  to  leave  the  root  clamps  ///  .v/V//  and  to  remove  them 
on  the  seventh  day  (Fig.  7). 


i 


Fig.  7. — Lower  lobe  excision.     Stage  2,  thoracic  window  opened.     Sliruukt-n 
lower  lobe  is  freed  from  its  tenacious  diaphragmatic  adhesions. 

Both  of  these  methods  of  amputation  result  invariably  in  subsequent 
leakage  of  the  bronchial  stump.  The  portion  distal  to  the  mass  ligature 
or  clamps  sloughs  away  within  a  week  or  ten  days,  leaving  one,  two  or 
three  fistulous  openings  of  small  caliber.    Experience  will  prove  whether 
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or  not  it  is  expedient  to  attempt  any  special  technic  for  hermetically 
closing  the  bronchus  at  the  time  of  amputation.    The  bronchus  at  the 
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Fig  8— Lower  lobe  excision.  Stage  2  (continued),  amputation  of  lobe.  Clamp 
to  be  substituted  l)y  mass  ligature.  Additional  ligatures  to  vessels  m  stump,  iwo 
clamps  may  be  applied  and  left  in  ailu  without  Hgation. 

point  of  division  is  generally  dilated;  its  walls  are  thick,  tough,  and 
unyielding.  It  is  probably  not  amenable  to  such  treatment  as  invagina- 
tion and  end-suturing,  which  has  been  successful  in  normal  animals. 
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If  treatment  of  tliis  kind  were  attempted,  it  wonld  necessitate  tlie  isola- 
tion of  tlie  hronclius  from  the  vessels  in  tiie  hilmn,  the  individual  donble 
lij^ation  of  the  vessels  before  their  division,  and  the  ernshin<;,  di\ision, 
cauteri/ation,  invafj;inati()n,  and  suturing  of  the  bronchus.  Neither  the 
clamp  nor  mass  ligation  could  be  emi)loye(l.  In  the  present  period  of 
unde\'eloped  surgery  of  the  diseased  lung,  it  would  seem  more  proper 
not  to  sacrifice  time  at  the  end  of  a  critical  operation  by  atiy  finesse  in 
the  treatment  of  the  bronchial  stumj),  which,  in  its  pathological  con- 
dition, would  stubbornly  resist  any  teclmic  of  closure. 

The  minute  fistulas  consequent  on  the  clamp  and  mass  ligature  teehnic 
in  no  way  com]:>licate  the  convalescence.  The  pleural  sj)ace  is  rapidl\' 
obliterat(>(l,  the  fistulas  remaining  the  only  unhealed  points  in  the  wound. 
IW  local  plastic  surgery  under  local  anesthesia  the  fistulas  are  closed  later 
by  the  superimposing  of  a  skin-and-fat  flap. 

The  after-treatment  is  now  simplified  because  of  the  absence  of 
})ronchial  secretion,  and  Robinson  believes  that  the  sudden  freedom  of 
the  patient  from  a  cough  of  perhaps  ten  years'  duration  is  a  stimulus 
mentall\  and  a  boon  ])hysically.  Jiemoval  of  the  pack  is  begun  at  the 
end  of  four  days,  and  it  should  never  be  pulled  away  if  adherent,  but,  on 
the  contrary,  allowed  to  remain  until  the  fragments  have  sloughed  away. 
It  is  necessary  to  repack  the  persisting  pleural  space  completely  to 
prevent  pocketing.  At  no  time  during  the  convalescence  should  drainage 
tubes  be  substituted  for  gauze,  nor  should  irrigation  be  i)ractis(Hl. 
Finally,  obliteration  of  the  i)leural  space  remaining  usually  occurs  within 
four  months. 

Optional  Intermediate  Stage.  If,  in  the  course  of  separating  the  lower 
lobe  from  its  adhesions  during  the  usual  second  stage  of  lobectomy, 
indications  arise  from  closing  the  operation  before  amputation,  the 
whole  procedure  is  converted  into  one  of  three  stages.  A  gauze  ])aek 
(6  inches  wide;  8  thicknesses)  is  then  "  fed"  into  the  unoccupied  portions 
of  the  pleural  cavity  in  such  manner  that  the  partly  delivered  lobe  may 
not  adhere  again  to  the  structures  from  which  it  has  been  separated. 
Care  should  be  taken  that  the  entire  costodiaphragmatic  angle  is  packed 
— that  the  pericardial  surface  is  protected;  that  looj^s  of  the  pack  are 
interposed  between  the  lobe  and  the  costal  pleura;  lastly,  that  any 
l)leural  pocket  produced  by  retraction  of  the  upper  lobe  be  likewise  filled 
with  gauze.  In  placing  the  pack,  care  is  taken  to  fill  all  the  spaces  and  to 
do  so  with  moderate  pressure  only.  If  a  pleural  area  is  overlooked, 
adhesion  bands  may  form  subsequently  and  encapsulate  a  local  empyema 
(Cases  2  and  5). 

The  lower  lobe,  shrunken  by  disease,  is  now  also  partially  collapsed 
It  is  surrounded  and  "jacked  up"  by  the  gauze  pack  in  such  fashion  that 
there  is  some  tension  at  its  root.  This  adds  stability  to  the  mediastinum 
and  also  prevents  undue  retraction  of  the  neighboring  lobe. 

The  cavity,  filled  with  gauze,  is  closed  tight  without  drainage.  The 
flap  is  sutured  in  place  with  interrupted,  figure-of-eight,  silkworm-gut 
sutures,  taking  in  skin  and  muscle.  A  running  horse-hair  stitch  is  added 
to  hermetically  close  the  wound.  The  dressing  is  applied  with  a  graded 
compression  pad  and  "adhesive,"  as  after  the  first  stage  of  the  operation. 
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The  gauze  packing  and  the  tight  closure  of  the  wound  are  important 
factors  during  the  first  two  days  of  convalescence.  They  serve  as  a 
buttress  to  the  healthy  lung  lobes  as  well  as  to  the  bronchiectatic  lobe. 
Coughing  is  rendered  effective  in  expelling  secretions.  The  pack  takes 
up  any  infection  which  may  have  escaped  from  the  diseased  lobe  during 
its  liberation  and  hastens  the  anchoring  of  the  upper  and  middle  lobes 
in  their  new  position  by  adhesion." 

In  a  few  days  the  onset  of  hydrothorax  necessitates  the  removal  of 
the  packing.  This  should  be  gradually  effected  in  two  sittings,  and  then 
replaced  in  such  a  way  that  either  unoccupied  portion  of  the  pleural 
cavity  is  filled  with  gauze.  In  spite  of  the  fact  that  the  discharge  becomes 
purulent  and  resembles  an  empyema  cavity,  the  space  is  rapidly  filled  by 
elevation  of  the  diaphragm,  by  partial  mobilization  of  the  mediastinum, 
and  by  the  growth  of  granulation  tissue.  Robinson  believes  that  if  the 
intermediate  stage  is  practised,  the  third,  or  amputation,  stage  should 
not  be  postponed  for  more  than  two  or  three  weeks. 

Intercostal  Lobectomy.  This  is  the  method  practised  by  Lilienthal, 
and,  as  Robinson  says,  it  has  distinct  technical  advantages,  although 
when  performed  in  one  stage  an  undue  risk  of  life  is  incurred.  As  a  rule 
endothracheal  insufflation  anesthesia,  alternating  at  opportune  moments 
with  tracheobronchial  aspiration,  is  indicated. 

"  The  incision  follows  the  seventh  or  eighth  intercostal  spaces  from  the 
rib  angles  to  the  costochondral  articulation.  The  skin  and  fat  are  dis- 
sected away  from  the  muscles  for  an  inch  above  and  below  the  incision. 
The  muscles  are  divided  the  length  of  the  incision;  the  vessels  ligated. 
Both  layers  of  intercostal  muscles  are  cut  at  a  distance  of  2  inches  at  the 
center  of  the  wound,  the  parietal  pleura  being  thus  exposed.  The  pleura 
is  then  nicked,  air  being  allowed  to  enter  slowly  as  the  opening  is  closed 
intermittently  with  the  finger.  As  respiration  adjusts  itself  to  the  open 
pneumothorax,  the  intercostal  muscles  and  pleura  are  divided  to  the  ends 
of  the  wound,  care  being  taken  that  the  cut  is  made  midwa}'  between  the 
ribs  to  avoid  injury  to  the  intercostal  vessels." 

The  rib  spreader  is  then  introduced,  and,  if  the  separation  is  not 
sufficient,  the  seventh  or  even  the  eighth  rib  may  be  divided  at  the 
anterior  end  of  the  incision.  The  lower  lobe  is  then  separated  from  the 
adjoining  lobe,  the  diaphragm,  the  costal  pleura,  and  the  pericardium. 

At  this  stage  in  the  operation,  Robinson  suggests  that  if  the  patient's 
condition  is  questionable,  with  cyanosis  and  poor  pulse,  the  rib-spreader 
should  l)e  removed,  the  ri})s  pressed  together,  and  the  skin  edges  apposed 
with  (•lamj)s  or  towel  clips.  If  such  temporary  closure  fails  to  relieve  the 
patient,  it  naay  be  well  to  close  the  wound  and  postpone  amj)utation,  l)ut, 
if  the  patient's  condition  warrants  proceeding,  the  lobe  is  ligated  and 
amputation  done  in  the  manner  previously  descril)ed.  Robinson  closes 
the  wound  by  pericostal  sutures  of  strong  silk,  after  the  method  of 
Sauerbruch. 

If  no  apparatus  is  being  used,  the  wound  is  held  open  by  a  clani}^  and 
the  last  suture  hastily  drawn  taut  and  tied  at  the  end  of  an  expiratory 
movement.  If  endotracheal  insufflation  is  in  action,  the  outflow  of  air 
around  the  tube  is  obstructed  momentarily  at  the  end  of  respiration  by 
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bilateral  compression  of  the  trachea.  Finally,  the  muscles  and  skin  are 
carefully  closed  to  prevent  leaking. 

Although  the  bronchial  stump  is  a  source  of  infection,  the  suction  of 
the  chest  wall  is  imperative  during  the  first  twenty-four  hours  of  con- 
valescence. To  prevent  against  the  infection,  however,  Robinson  makes 
a  half-inch  incision  in  the  jiosterior  axillary  line  overlying  the  inter- 
costal space  which  the  intrathoracic  guiding  of  the  finger  indicates  as 
corresponding  to  the  very  bottom  of  the  i)leural  space.  An  opening  is 
then  made  from  tlu^  incision  through  all  the  chest-wall  tissues  into 
the  cavity.  Through  this  a  quarter-inch  rubber  tube  is  passed  which 
projects  2  inches  into  the  space.  Two  silk^\'orm-gut  stitches  are  taken 
to  approxinuite  the  skin  closely  about  the  tube  which  is  corked  or  doubled 
over  and  tied  or  clamped.  The  intercostal  thoracic  wound  is  then  closed 
as  described.  A  spigot,  as  it  were,  is  thus  constructed  which  may  be 
opened,  with  suction  applied  as  occasion  arises.  If  the  lung  collapse  is 
later  extreme,  the  intrathoracic  pressure  may  be  rendered  negative  by 
sucking  the  pleural  air  out  by  this  tube;  simultaneously  such  fluid  as 
may  be  present  will  be  withdrawn. 

If  untoward  s\Tnptoms  develop  a  few  hours  after  operation,  effective 
restoratives  are  often  sought  in  vain.  The  combined  circulators'  and 
respiratory  embarrassments  are  wofully  unresponsive  to  stimulation. 
For  labored  l)reathing,  a  sitting  posture,  fresh  air,  and  oxygen  are  heli)ful. 
For  labored  heart  action,  irregular  and  compressible  pulse  and  low  blood- 
pressure,  caffeine,  camjihorated  oil,  digitalis,  proctoclysis,  and  hypo- 
dermoclvsis  should  be  administered. 


INFECTIOUS  DISEASES,  INCLUDING  ACUTE 
RHEUMATIS3I,  CROUPOUS  PNEU3I0NIA, 
AND  INFLUENZA. 

By  JOHN  RUHRAII,  M.D. 

The  past  year  has  brought  forth  a  nitmber  of  new  contributions  to 
our  knowledge  of  the  infectious  diseases,  and  a  great  many  studies  that, 
while  containing  nothing  definitely  new,  have  had  much  of  interest  in 
them.  Naturally,  the  war  has  curtailed  more  than  ever  the  number  of 
contributions,  and  a  very  considerable  number  of  the  articles  that  have 
appeared  deal  with  problems  relating  to  diseases  incurred  in  trench 
warfare  or  in  the  large  camps.  Among  these  may  be  mentioned  trench 
fexeVy  which  has  been  reported  by  a  number  of  observers,  and  what 
appears  to  be  the  causal  organism  described  by  Dimond.  There  are 
also  trench  foot,  and  trench  shin,  and  epidemic  nephritis  has  appeared 
in  some  of  the  armies.  In  addition  to  these,  Vincent's  angina,  ordi- 
narily a  rare  affection,  has  been  found  to  be  common  in  the  troops 
living  under  acherse  circumstances  and  has  gained  for  itself  the  name 
of  trench  mouth.  Plotz  has  announced  the  cultivation  of  the  organism 
of  relapsing  fever  directly  from  the  patient's  blood,  and  Tunnicliff  has 
grown  an  organism  from  the  blood  of  measles  patients  which  she 
believes  to  be  the  cause  of  that  disease.  Nichols  has  suggested  the  use 
of  the  alkaline  treatment  of  gall-bladder  typhoid  carriers,  and  Weil's 
disease  has  come  in  for  a  very  considerable  amount  of  study;  more 
evidence  has  been  brought  forward  that  the  disease  is  transmitted  by 
rats,  and  the  organism  has  been  studied  by  a  number  of  different 
observers.  There  have  been  a  very  large  number  of  contributions  on 
poliomyelitis,  as  was  to  be  expected,  resulting  as  the  aftermath  of  the 
epidemic  of  1910.  ^fany  of  these  are  of  great  importance  and  will  be 
far-reaching  in  their  influence.  The  mode  of  transmission  of  the  disease, 
however,  remains  a  mystery. 

Of  recent  years  pneumonia  has  been  in\'estigated  by  luunerous 
observers,  chiefly  Cole  and  his  associates  at  the  Rockefeller  Institute, 
and  I  have  given  somewhat  in  detail  the  recent  obser\ations  that  were 
made  on  the  pneimiococcus  serum  and  the  newer  chemical  methods  of 
treating  the  disease,  particularly  by  ethylhydr()cui)rciu.  Chagas  has 
published  two  important  studies  on  the  American  try])anosome,  which 
causes  a  formidable  disease,  particularly  of  children,  in  Brazil.  The 
fact  that  his  publication  is  in  Portuguese  has  kept  it  from  having  the 
wid«'  publicity  that  it  deserves.  lVrhni)s  the  most  inijiortant  contri- 
bution during  the  past  year  is  the  study  made  by  Bull  and  Pritchett  on 
the  production  of  a  seruni  for  the  cure  of  infections  by  the  Bacillus 
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welchii.  If  this  serum  works  out  as  well  practically  as  it  has  in  the 
laboratory,  it  will  take  its  place  alongside  of  the  diphtheria  and  tetanus 
antitoxins  and  will  henceforth  be  regarded  as  one  of  the  gi-eat  medical 
achievements. 

The  Rockefeller  Foundation.  It  is  impossible  to  pass  o^'e^,  without 
a  word  of  comment,  the  Annual  Report  for  1916,  which  reveals  the 
extent  of  the  splendid  work  that  is  being  done  in  carrj'ing  scientific 
medicine  to  the  far  ends  of  the  earth.  In  addition  to  the  war  relief  work 
and  acti\'ities  in  China,  particularly  in  reference  to  the  hookworm 
disease,  the  work  of  the  International  Health  Board  has  expanded 
rapidly. 

The  Yellow  Fever  Conunission  of  this  Board,  after  a  study  of  the 
subject  in  South  x\merica,  believes  that  it  is  feasible  to  eradicate  the 
disease  and  that  the  present  is  an  opportune  time  for  beginning  the  work, 
as  war  conditions  have  greatly  reduced  immigi-ation  into  the  countries 
in  which  yellow  fever  prevails,  and  this  lack  of  himian  material  for  the 
disease  to  "feed  upon"  has  resulted  in  its  being  at  a  low  ebb. 

Other  activities  are  those  in  connection  with  the  problem  of  the  great 
increase  in  tuberculosis  in  France,  and  a  ninnber  of  interesting  studies 
on  the  prevalence  of  the  hookworm  and  the  possibility  of  its  eradication 
in  the  Federated  ]\Ialay  States  and  various  other  island  countries,  as 
well  as  in  the  parts  of  the  world  where  the  disease  is  known  to  be  par- 
ticularly pre^•alent.  Studies  have  also  been  carried  on  regarding  the 
prevention  of  malaria.  Three  experiments  have  been  made  in  Arkansas, 
two  in  Lake  Village  and  one  at  Crossett.  At  Lake  Village  103  homes 
were  selected  from  plantations  in  the  innnediate  ^■icinity  of  the  town  and 
divided  into  three  groups:  (1)  Those  in  which  the  control  was  based  on 
screening;  (2)  those  based  on  the  issuance  of  prophylactic  doses  of  qui- 
nine; (3)  a  combination  of  both.  The  results  of  these  observations  are 
awaited  with  unusual  interest.  At  Crossett  the  study  was  largely 
concerned  with  drainage,  regarding  the  remo^'al  of  accunuilated  \-ege- 
tation  and  the  systematic  use  of  oil  and  other  substances.  The  remark- 
able decrease  in  malaria  resulting  from  these  measures  has  resulted  in 
the  community  being  interested  to  such  a  degree  that  they  have  taken 
over  the  work  for  themsehes. 

Another  \ery  i7n])ortant  advance  is  the  foundation  at  Baltimore  of  a 
school  of  hygiene  and  jjublic  health.  The  work  of  public  health  agencies 
in  this  country  has  heretofore  been  greatly  handicapped  by  the  fact 
that  there  was  no  school  prepared  to  give  adequate  training  in  public 
health.  I  have  repeatedly,  in  these  pages,  called  attention  to  the  fact 
that  the  best  results  in  ])re^Tntive  medicine  cannot  be  obtained  by 
employing  part-time  officers,  and  esi)eeially  those  w  ho  have  not  suflicient 
knowledge  of  the  subject  in  hand.  At  present  most  of  the  health 
departments  concern  themselves  very  largely  with  the  presence  of 
disease  after  it  has  appeared.  As  Bucker  has  wittily  remarked,  they 
should  be  called  (lis(\Ts(>  dej)artments  rather  than  health  (lei)artTnents. 
This  new  school  will  train  ])ublic  healtii  workers  in  the  j)roblems  of 
sanitation,  chemistry,  industrial  hygiene,  bacteriology,  protozoology 
and  kindred  subjects  with  which  the  public  health  officer  is  continually 
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confronted,  and  the  training  A\ill  lead  to  the  conferring?  of  the  degree  of 
Doctor  of  PubHc  Health.  Tlie  institution  opened  witli  Dr.  William  II. 
Welch  as  director,  and  1  h\  \Villiani  II.  Howell  as  director  of  Physiology. 

Flavine  and  Brilliant  Green  as  Antiseptics.  Some  of  the  substances 
used  for  antiseptics  have  considerable  bactericidal  power,  but,  as 
Cushny  has  stated,  they  act  as  general  protoplasm  poisons,  destroying 
living  tissue  of  all  kinds.  There  have  been  for  many  years  attempts 
made  to  find  some  substance  or  substances  that  would  act  S])ecifically 
on  the  microbes  and  at  the  same  time  leave  the  tissues  uninjured.  The 
obser^•ations  of  Ehrlich  oii  the  selective  action  of  dyes  and  the  subsequent 
studies  in  a  search  for  salvarsan  have  added  an  hnpetus  to  the  investi- 
gations along  this  line. 

Flavine  is  a  diamino-methyl-acridinium  chloride  and  was  originally 
prepared  by  Benda  under  Ehrlich's  direction.  It  was  found  to  have  very 
marked  therapeutic  eflfect  in  trypanosome  infection,  and  Browning 
and  Gilmour  noted  its  powerful  action  on  bacteria.  It  is  a  fairly  stable 
substance  and  solutions  of  it  may  be  boiled  or  heated  up  to  120°  C.  in 
the  autoclave.  The  bactericidal  and  antiseptic  properties  of  this  sub- 
stance are  said  to  be  quite  remarkable,  being  800  times  more  powerful 
than  phenol  and  its  \alue  in  this  direction  seems  to  be  enhanced  rather 
than  diminished  by  admixture  with  serum.  In  this  respect  the  drug 
differs  from  all  other  powerful  antiseptics  that  are  used  at  the  present 
time.  Flavine  has  been  tested  and  found  to  be  very  potent,  both  for  the 
staphylococcus  and  the  colon  bacillus,  and  also  for  anaerobic  organisms 
such  as  the  bacillus  of  malignant  edema.  It  has  less  effect  on  the 
phagocytosis  and  on  the  tissues  than  any  of  the  substances  in  common 
use,  and  it  can  therefore  be  used  in  much  greater  concentrations. 

Brilliant  green  is  also  a  very  effective  bactericide  and  antiseptic,  but 
does  not  effect  as  rapid  changes  in  infected  parts  as  flavine.  It  seems, 
however,  to  stimulate  the  granulation  very  well  and  the  authors  suggest 
that  it  might  be  used  to  achantage  in  filling  up  large  cavities. 

Ligat^  has  used  these  substances  in  over  150  cases,  both  septic  wounds 
and  injuries  newly  infected  which  had  not  had  time  to  suppurate,  with 
good  results.  The  method  used  in  the  suppurating  wounds  was  to  secure 
free  drainage  by  incision,  if  necessary,  and  then  to  irrigate  by  1  to  1000 
solution  of  the  antiseptic  in  normal  salt  solution.  Cavities  may  be 
lightly  packed  with  gauze  soaked  in  the  solution,  or  wounds  may  be 
covered  with  gauze  soaked  in  it  and  protective  ap])lied  to  ])revent 
evaporation.  Flavine  has  also  been  directed  directly  into  the  tissues 
without  producing  any  toxic  eft'ect.  Fleming,'-  on  the  other  hand,  believes 
that,  from  a  therapeutic  basis,  the  use  of  the  drug  is  unsound.  He  gives 
as  his  reasons  its  strongly  agglutinating  jiower  on  red  blood  corpuscles 
up  to  a  dilution  of  1  to  :^200,  and  it  has  a  strong  anticoagulant  effect  on 
human  blood.  He  also  states  that  in  dilution  of  1  to  2000  it  completely 
inhibits  leukocytic  emigration,  and,  if  tested  for  twenty-four  hours,  its 
leukocidal  action  is  far  in  excess  of  its  bactericidal  action.  In  serum, 
under  certain  conditions,  he  found  that  cocci  woukl  grow  in  1  to  32,000, 

'  British  Mctlit^al  Journal,  January  27,  1917,  p.  78. 
^  Lancet,  September  1,   1917,  p.  341. 
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and  coli  bacillus  and  Bacillus  proteus  in  1  to  2000,  and  that,  in  the  case 
of  the  last-named  organism,  the  dilution  of  1  to  8000  appeared  to  aid 
the  growth.  1  to  100  injected  into  the  pleural  or  peritoneal  cavities 
loses  its  antiseptic  power  within  two  hours,  and  he  found  that  the  drug 
in  dilution  of  1  to  500  is  unable  to  sterilize  in  tw^enty-four  hours  an  equal 
volume  of  pus  from  a  wound.  When  injected  intravenously  in  large 
doses,  it  immediately  disappears  from  the  blood,  which  acquires  no 
bactericidal  power,  and  is  taken  up  by  the  tissues,  w^hich  become  yellow, 
but  acquire  no  inhibitory  power  on  the  growth  of  the  bacteria.  Fleming 
also  states  that  the  so-called  "therapeutic  coefficient"  of  flavine  can  be 
changed  with  slight  variations  of  the  experimental  method  by  at  least 
300,000  times. 

Hewlett^  has  also  made  a  study  of  the  germicidal  value  of  flavine  and 
finds  that  it  is  much  below  the  statements  made  by  some  observers.  He 
suggests  that  a  possible  explanation  of  this  is  the  fact  that  he  used  a 
very  much  larger  number  of  organisms  in  his  observations. 

Etiology  of  Epidemic  Respiratory  Infections.  Recently  there  have 
been  quite  a  number  of  contributions  to  this  subject,  to  which  I  called 
attention  last  year.  Among  the  observations  w^ere  some  by  iMathers,-* 
who,  in  addition,  has  had  an  opportunity  of  studying  an  epidemic  infec- 
tion of  the  Union  Stock  Yards  Veterinary  Hospital.  There  have  been 
numerous  epidemics  of  acute  distemper  in  horses  and  sometimes  in 
other  animals  occurring  at  the  same  time  as  similar  epidemics  in  man, 
the  clinical  symptoms  consisting  of  a  chill  and  high  fever,  and  a  profuse 
mucous  nasal  discharge  which  becomes  purulent  in  some  instances; 
there  are  symptoms  referable  to  the  gastro-intestinal  tract  and  there 
may  be  complications,  such  as  pneumonia,  pleurisy,  abscesses,  etc. 
The  animal  is  profoundly  prostrated.  Mathers  had  an  unusual  oppor- 
tunity of  studying  100  horses,  either  sick  or  dead  of  the  disease,  and  was 
able  to  isolate  a  hemolytic  streptococcus  in  pure  culture,  both  from  the 
nasal  discharges  before  death  and  from  the  infected  tissues  after  death. 
He  also  studied  the  nasal  secretions  that  had  been  passed  through  a 
Berkefeld  filter,  but  was  unable  to  reproduce  the  disease  by  spraying 
the  filtrate  into  the  nostrils  of  horses,  nor  was  he  able  to  cultivate  any 
organism,  either  aerobically  or  anaerobically.  The  hemolytic  strep- 
tococci were  inoculated  intranasally  in  three  horses.  One  developed  the 
typical  acute  infection  three  days  after  the  inoculation,  while  the  other 
two  had  a  slight  nasal  discharge  without  any  general  reaction.  This 
organism  corresjjonds  to  that  which  has  been  described  by  Hel,  vSchiitz, 
Pfeiler,  and  others,  in  the  pleuropneimionia  of  horses.  It  seems  quite 
I)robable  that  this  organism  is  identical  with  similar  organisms  found 
in  man. 

Classification  of  Streptococci.  Space  will  not  i)ermit  me  to  review 
this  interesting  subject,  but  an  account  will  be  found  in  the  article  by 
Blake.^  To  be  of  routine  and  clinical  value,  any  classification  should 
depend  on  very  sim])le  technic,  but  at  the  same  time  give  some  indication 

■■<  Lancet,  September  29,  1917,  p.  49:i. 
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of  the  difl'erent  types  of  streptococci  associated  with  diseased  processes. 
To  this  end  Blake  sujigests  that  they  be  divided  by  using  the  blood-agar 
plate  method,  and  the  following  table  shows  grai)hically  what  he  suggests : 

Streptococci. 
.  .  I 

Gram-positive,  bile-insoluble  cocci  in  chains 

Hemolysis Blood  agar Mcthemoglobin  and  Indifferent 

Str.  viridans 


Str.  hemolysans  •  Lactose  +  Lactose  +  Lactose - 

Mannite—  Mannite+  Mannite- 

Str.  buccalis  Str.  fecalis  Str.  equinus 

This  appears  to  be  a  simplified  and  adequate  method,  but  the  practical 
difficulty  is  in  getting  laboratory  workers  to  adhere  to  any  set 
classification. 

The  Keeping  Qualities  of  Therapeutic  Serums.  iMacConkey^  has  made 
an  examination  of  a  number  of  difi'erent  samples  of  various  kinds  of 
sermn.  Similar  studies  had  been  previously  made  by  him  in  1913,  and 
by  Anderson  in  1910,  and  Miller  in  1905.  Kinyoun  and  Hitchins,  in 
1907,  also  examined  large  numbers  of  samples  of  returned  antitoxin. 
The  higher  the  potency  of  diphtheria  serimis  the  more  rapid  is  the 
change,  but  the  loss  of  value  is  probably  not  as  rapid  as  is  usually  sup- 
posed, and  under  ordinary  circumstances  the  ^•alue  of  the  antitoxin  is 
well  within  the  tmie  limit  stamped  on  the  labels.  If  the  serums  are  kept 
in  an  ice-chest  the  average  loss  is  about  7  per  cent.,  and  this  is  doubled 
when  kept  at  store  temperature,  which  varies  at  different  tmies  of  the 
year.  In  the  few  cases  where  the  serum  has  been  examined  in  bulk,  the 
loss  is  enormous,  very  much  greater  than  when  it  was  put  up  in  small 
packages.  ISIacConkey  believes  that  it  is  exceedingly  important  to  note 
the  conditions  under  which  the  serums  are  kept.  Out  of  31  samples 
which  he  examined  which  had  been  on  the  market  for  about  two  and  a 
half  years,  the  average  loss  was  about  23  per  cent.,  api)roxunately  10 
per  cent,  a  year.  Tetanus  antitoxin  loses  in  strength  about  the  sanie  as 
diphtheria  serum;  antiplague  serum  was  found  to  change  but  compara- 
tively little  in  two  years  if  properly  stored.  Antiscori)ion  serum  was 
found  to  change  but  very  little  in  two  years'  time.  Antidysentery  serum, 
not  standardized  according  to  any  accepted  standard  except  by  other 
tests,  and  some  serum  which  had  been  sent  out  to  India  and  kept  there 
for  one  year  in  an  ice-chest  and  then  returned,  showed  no  deterioration. 

Actinomycosis  Treated  by  Vaccine.  There  ha\e  been  some  few  cases 
of  actinomycosis  treated  by  this  method  and  reports  of  single  cases  are 
particularly  welcome.  Dean^  reports  one  such  case.  His  patient  was  a 
boy,  aged  eighteen  years,  who  was  affected  in  the  jaw.  The  fungus  was 
found  in  the  pus.    The  patient  was  put  on  potassium  iodide,  15  grains 
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three  times  a  day,  during  the  course  of  his  treatment.  The  initial  dose 
of  tlie  vaccine,  25,000,000  fragments,  larger  than  is  ordinarily  ad\ised, 
was  given  on  September  18,  and  was  followed  by  no  ill-effects  beyond  a 
\ery  slight  rise  of  temperature,  and  this  dose  was  repeated  once  a  week 
for  a  month,  the  last  injection  being  given  on  October  9,  when  the 
patient  was  apparently  well.  The  improvement  started  after  the  first 
injection  of  the  vaccine. 

Colebrook  suggests  that  the  vaccine  be  used  in  doses  of  from  3,000,000 
to  10,000,000  fragments  about  once  a  week,  and  lays  gTeat  stress  upon 
using  proper  surgical  treatment  at  the  same  time.  He  believes  that 
sufficient  drainage  should  be  secured  and  advises  the  use  of  a  dry  sw^ab 
to  clean  out  the  focus  if  it  is  small,  as  he  believes  that  with  sharp  cutting 
instruments  there  is  more  chance  of  spreading  the  infection. 

Dysentery  Carriers.  Emetine  Bismuth  Iodide  in  the  Treatment 
OF  Carriers  of  Amebic  Dysentery.  Waddell,  Banks,  Watson  and 
King^  have  made  a  study  of  this  subject,  the  individuals  treated  having 
been  found  to  be  carriers  of  the  Entameba  histolytica  in  the  course  of 
routine  examinations  in  one  of  the  convalescent  hospitals.  All  of  the 
cases  came  into  the  hospital  as  convalescents  after  dysentery,  but  there 
was  no  particular  evidence  to  show  that  the  acute  stage  of  the  disease 
was  due  to  the  Entameba  histolytica.  The  drug  was  used  in  doses 
of  3  grains,  but  administered  in  1-grain  tablets.  After  some  experi- 
menting it  was  found  that  the  best  time  to  administer  it  ^^'as  after  the 
midday  meal.  The  effect  of  the  drug  was  rather  uniform,  practically 
all  being  purged  or  vomited,  or  both,  but  generally  one  or  the  other 
effect  was  predominant.  The  immediate  effect  of  the  drug  was  rather 
severe. 

Of  102  cases,  19  were  not  cured.  It  is  possible  that  this  may  have  been 
due  to  the  use  of  some  compressed  keratin-coated  tablets,  though  for 
the  most  part  no  particular  reason  for  the  failure  could  be  ascribed. 
The  remaining  83  cases  seemed  to  have  been  permanently  cured.  The 
total  dosage  varied  between  21  and  36  grains.  The  observers  believe 
it  advisable  to  keep  the  cases  under  observation  for  not  less  than  fourteen 
days  after  treatment,  and  to  examine  them  not  less  than  four  times 
during  that  period  in  order  to  detect  relapses.  The  drug  is  without  any 
appreciable  effect  u])on  the  intestinal  flagellates,  but  has  an  effect, 
usually  temporary,  ujjon  the  Entameba  coli. 

A  l)etter  method  of  administering  this  drug  has  been  suggested  by 
Dale,  that  of  giving  salol-coated  ])ills  as  being  nnich  less  irritating, 
particularly  upon  the  stoma(;h,  inasmuch  as  if  prop(>rly  made  should 
pass  through  the  stomach  without  being  dissolved. 

Similar  observations  have  been  made  by  Lillie  and  Shepheard.^ 

The  Treatment  of  Carriers  of  Entameba  IIistolyitca  with 
Oil  of  Chenoi'ODIum.  Walker  and  Enn-ich"^  have  reported  their 
obserxations  made  with  the  chenopodium  treatment  at  Candelaria 
Hospital,  in  IJrazil.  'J'he  oil  used  had  Ih-ch  ke])t  exj)osed  to  tropical 
light  and  temperature  for  over  a  year  and  had  undoubtedly  lost  some 
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of  its  potency.  Thoy  found  the  most  effective  treatment  consisted  of 
<i;ivins  from  one-half  to  one  ounce  of  maf!:nesinm  sulphate  at  ()  in  the 
moruinfj:  iind  followiufj:  it  M'ith  1(5  minims  of  oil  of  chenopofhum  iit  S, 
10  and  at  noon.  At  2  p.m.  an  ounce  of  castor  oil  ^v;^s  gi\'en  in  adults. 
In  children,  correspondingly  less  was  given  according  to  age.  Of  14 
cases  treated  in  this  manner,  10  were  apparently  cured  and  4  remained 
uncured. 

The  authors  believe  that  the  failure  to  secure  a  cure  in  the  unsuccessful 
cases  was  due  to  the  fact  that  the  magnesium  sulphate  did  not  jiroduce 
free  purgation,  which  they  believe  to  be  essential  to  the  fa\'oi-al)le  out- 
come. They  believe  that  this  method  of  treating  entameba  carriers  is 
worthy  of  further  observation. 

Arthritis  Deformans.  Nathan"  has  made  a  very  extensive  study  of  this 
disease  with  reference  to  its  being  an  infection.  lie  belie\es  that  the 
majority  of  cases  of  the  chronic  non-suppurative  joint  diseases  are  due  to 
a  poisoning  with  infection  from  some  form  of  microorganism,  the  exact 
nature  of  which  is,  in  many  cases,  doubtful.  In  a  very  large  number  of 
cases  large  numbers  of  streptococci  were  found,  but  the  lesion  is  not 
infrequently  due  to  other  organisms,  such  as  the  gonococcus  or  the 
staphylococcus. 

Ascaris  Lumbricoides.  The  Longevity  of  Adult  Ascarids  Outside 
THE  IJoDY  OF  THE  HosT.  The  cggs  of  the  Ascaris  lumbricoides,  or 
round  worm,  have  been  kept  alive  by  Wharton  in  Kronecker's  salt  solu- 
tion (physiological  sodium  chloride  solution  to  which  0.06  gm.  of  sodium 
hydroxide  per  liter  is  added)  for  from  six  to  twelve  days.  HalV-  has 
kept  the  worms  themselves  alive  in  this  solution  for  varying  lengths  of 
time.  The  male  worms  could  be  kept  alive  for  fifteen  days  and  three 
females  survived  for  nineteen  days,  two  of  these  survived  twentj'-four 
days  and  one  was  alive  on  the  twenty-sixth  day.  The  worms  were  also 
kept  alive  in  normal  salt  solution  for  fifteen  days. 

Intestinal  Obstruction  Due  to  the  Ascaris.  Ferret  and  Simon^^ 
have  added  an  interesting  example  of  this  form  of  intestinal  obstruction 
to  the  literature  of  the  subject.  The  patient  was  a  white  girl,  aged  eight 
years,  the  past  history  of  whom  was  negative  except  that  there  had  been 
frequent  passing  of  round  worms  since  the  age  of  two.  Five  days  before 
admission  to  the  hospital,  the  child  was  taken  with  pain  in  the  right 
lower  abdominal  quadrant  and  had  a  slight  elevation  of  temperature. 
She  began  to  vomit  on  the  second  day  and  kept  it  up  from  then  until 
the  time  of  admission,  the  vomitus  being  a  clear,  watery  fluid.  A  dose 
of  castor  oil,  given  on  the  second  day,  produced  only  a  small  stool  and 
there  was  no  further  bowel  movement  until  she  was  admitted  to  the 
hosj)ital.  The  child  had  temperature,  rapid  pulse  and  increased  respira- 
tion, the  abdomen  was  distended  and  tympanitic,  but  there  was  no 
rigidity.  In  the  left  abdomen,  about  the  region  of  the  sigmoid,  there  was 
a  mass  about  the  size  of  a  lemon.  The  eosinophiles  were  8.5  per  cent. 
A  purgative  enema  was  given  and  a  mass  of  approxunately  40  round 

"  Journal  of  Medical  Research,  1917,  vol.  xxxi,  p.  189. 

'2  Journal  of  American  Medical  Association,  March  10,  1017,  j).  772. 

■'  Ibid.,  January  27,  1917,  p.  244. 
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worms,  coiled  and  interwoven  together  and  the  size  of  a  child's  closed 
fist  was  passed.  The  patient  made  an  uneventful  recovery,  except  for 
a  bronchitis. 

Intestinal  obstruction  due  to  round  worms  has  been  reported  quite 
a  number  of  times.  Trousseau,  Bretonneau,  and  Stutz  each  having 
reported  cases.  In  1887  Bordoroni  and  Stepp  had  2  cases,  both  of  which 
were  confirmed  by  autopsy;  in  1892  Simon  had  a  shnilar  case;  and  in 
1897  Botoft'  had  a  case  in  which  there  was  perforation  and  peritonitis 
as  well  as  obstruction,  and  over  500  round  worms  were  found.  A  similar 
instance  was  given  by  IVIosler  and  Peiper,  where  25  round  worms  pro- 
jected through  the  opening  in  the  ileum  about  seventeen  and  a  half 
inches  from  the  cecum,  and  the  large  bowel  was  completely  filled  with 
worms  numbering  about  500.  Smaller  numbers  of  worms,  as  in  the 
instance  just  reported,  many  cause  trouble,  and  in  1899  Taylor  had  an 
instance  in  which  6G  were  found.  Vickery  gives  an  interesting  instance 
of  symptoms  of  obstruction  in  a  pregnant  women  who  had  a  history  of 
having  vomited  round  worms  following  the  administration  of  a  dose  of 
santonin  followed  by  castor  oil.  She  vomited  12  round  worms,  and  the 
s;yTnptoms  of  obstruction  disappeared.  Takaki  had  a  similar  instance 
in  a  child,  aged  three  years,  in  which  complete  recovery  followed  the 
\'omiting  of  115  round  worms.  Venning  also  gave  an  instance  of  a  boy, 
aged  two  and  a  half  years,  in  which  the  diagnosis  was  confirmed  by 
operation  and  273  worms  were  removed,  but  the  patient  died.  Van 
Meter  had  a  similar  instance  in  which  enough  worms  were  removed  to 
fill  a  wash  basin,  but  this  patient  recovered. 

In  Pkogressive  Medicine  for  March,  1915,  I  called  attention  to 
some  interesting  examples  occurring  in  the  Italian  literature  and  in  which 
intussusception  was  complicated  with  round  worms  and  believed  to 
have  been  the  cause  of  the  intussusception,  and  Xovorro  had  an  instancs 
in  which  there  was  obstruction,  but  in  which  there  were  \'ery  marked 
toxic  symptoms  before  the  obstruction  occurred  and  he  believed  that  the 
death  of  the  child  was  due  as  much,  or  more,  to  the  intoxication  than 
the  obstruction. 

Bronchial  Asthma  and  Bacterial  Vaccines.  Walker,'^  in  the  fourteenth 
study  on  the  subject  of  bronchial  asthma,  has  found  that  bronchial 
asthmatics  who  are  sensitive  to  the  proteins  in  Stajihylococcus  pyogenes 
aureus  and  albus  are  relieved  by  treatment  with  vaccines.  In  the  case 
of  the  first-named  organism,  the  relief  continues  for  from  four  to  six 
months,  and  in  the  second  a  shorter  time,  but  a  second  course  relieves 
a  relapse  quicker  than  did  the  first  course.  An>  onc^  int(M'(\sted  in  the 
subject  of  asthma  and  its  reflation  to  sensitization  to  proteins  should  not 
fail  to  consult  Walker's  studies. 

Barcoo  Rot.  1  )uring  the  Boer  war  the  troops  that  were  moved  across 
the  higher  parts  of  Africa  de\'eloped  sui)erficial  ulcers  of  a  very  trouble- 
some nature.  The  disease  afi'ected  both  the  Boers  and  the  British 
during  the  campaign,  but  the  natives  were  apparently  free  from  it,  nor 

'^  Journal  of  Medical  Research,  1917,  vol.  xxxi,  p.  423;  vol.  xxxv,  pp.  373  and  487; 
vol.  xxxvi;  Journal  of  Immunology,  1917,  vol.  ii,  p.  227;  American  Journal  of  Botany, 
July,  1917,  vol.  iv. 
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did  tlie  Boers  suffer  with  it  when  they  were  on  their  farms.  There  were 
a  number  of  contributions  by  various  observers,  inehiding  Ilarman'" 
and  Ogston.""'  ITannan  believed  that  the  sore  was  in  some  way  con- 
nected with  the  restricted  diet  necessary  during  the  campaign.  Dolbcy 
noted  that  the  troops  were  not  hable  to  have  these  sores  until  they 
had  been  in  the  country  at  least  three  months,  and  they  developed 
under  circumstances  in  which  water  for  washing  was  exceedingly  scarce 
or  wanting,  and  the  soldiers  fed  on  bread  and  salt  biscuit  and  canned 
meat  with  few  or  no  vegetables. 

In  191  ()  Martin"  observed  a  disease  in  the  desert  east  of  the  Suez 
canal  and  he  believes  that  it  's  identical,  or  closely  allied,  to  that  seen  in 
South  Africa.  The  organism  is  not  to  be  confused  with  the  ulcerations 
produced  by  leislmiania  infections,  known  under  various  names  — 
Bouton  du  Nil,  Clou  de  Biskra,  etc. 

In  some  instances  the  patients  remember  having  had  an  abrasion  of 
the  skin,  but  not  always.  A  bleb  or  blister  filled  with  thin,  watery  pus 
and  surrounded  by  a  slightly  inflamed  area  then  forms  and  by  the  time 
it  reaches  2  or  3  cm.  in  diameter  it  is  generally  broken  and  then  the 
surface  left  exposed  gradually  extends  and  deepens,  leaving  a  somewhat 
shallow  ulceration.  Generally  there  are  new  foci  of  infection,  so  that  the 
patient  presents  the  disease  in  several  stages.  If  very  extensive,  it  may 
incapacitate  the  soldier.  When  they  heal  they  leave  areas  of  glossy 
skin,  and,  if  the  true  skin  has  been  destroyed,  there  may  be  some  scarring. 
The  infection  apparently  takes  place  around  the  hair  follicles  and  various 
organisms  are  found,  chiefly  the  Staphylococcus  albus  and  sometimes  the 
citreus  and  aureus;  there  were  also  diphtheroid  bacilli.  In  the  hospital, 
where  it  is  possible,  INIartin  preferred  to  use  wd  dressings  as  a  satis- 
factory method  of  treatment,  but  in  the  hot,  dry  climates  and  in  the 
field  this  is  impossible.  Harman  used  calomel  sprinkled  over  the  ulcer, 
after  cleansing  the  lesion  as  fully  as  possible.  Martin  suggests  that  the 
most  eflective  method  is  to  remove  the  hairs  from  the  ulcer  and  also 
from  the  margin  around  it.  When  this  is  done,  healing  generally  takes 
place  satisfactorily. 

Blastomycosis.  Stoddard  and  Cutler^^  have  published  a  contribution 
dealing  with  the  different  rare  forms  of  infection  by  various  organisms 
that  haxe  been  much  studied,  but  which  have  had  so  many  terms  applied 
to  them  that  a  considerable  amount  of  confusion  has  necessarily  arisen. 
These  organisms  include  the  coccidioides  immitis,  blastomyces,  oidium, 
torula  and  true  yeast.  The  diseased  conditions  caused  by  these  organ- 
isms have  been  variously  described  as  coccidiosis,  blastomycosis,  iodio- 
mycosis,  saccharomj'cosis,  and  torula  infections.  A  number  of  other 
terms  have  also  been  used.  Coccidiosis  is  a  disease  that  is  practically 
lunited  to  males  who  have  lived  in  the  San  Joaquin  A'alley,  in  California. 
Infection  with  this  organism  is  almost  always  fatal.  In  the  human 
being  it  sporulates  and  develops  hyphre,  but  does  not  bud.     The  lesion 

^^  Journal  of  Patholosv,  vol.  ix,  p.  1. 

16  British  Medical  Journal,  1901,  vol.  i,  p.  951.  "  Ibid.,  June  9,  1917,  p.  761. 

1^  Torula  Infection  in  Man;  Monographs  of  the  Rockefeller  Institute  for  INIedical 
Research,  1916,  No.  6. 
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it  produces  is  suggesti\'e  of  tuberculosis,  and  it  can  be  classed  with  the 
granulomata.  In  the  air  it  grows  niycelia  and  aerial  hyplite  in  cultures 
and  is  highly  pathogenic  for  animals.  The  organisms  \ary  in  size  from 
30  to  40  microns,  and  are  not  affected  by  the  iodides.  This  organism 
can  be  separated  from  the  others  mentioned  above  by  the  fact  that  they 
all  bud  and  do  not  sporulate.  The  authors  suggest  that  the  term 
blastomycosis,  which  merely  refers  to  a  disease  produced  by  a  budding 
organism,  be  dropped,  and  the  oidium,  torula  and  yeast  infections 
distinguished  from  each  other.  True  yeast  infections  are  almost 
unknown.  Buschke  has  reported  2  cases  in  A\'hich  there  were  invohe- 
ment  of  the  skin  and  a  general  infection,  and  these  seem  to  be  about  the 
only  instances.  Under  certain  conditions  they  form  endospores  in 
cultures  which  separates  them  from  torula. 

The  torvia  infections  are  more  frequent.  They  can  be  separated  from 
the  others  by  the  fact  that  reproduction  is  by  budding  and  the  cultures 
show  no  mycelia.  In  the  human  being  the  organism  is  surrounded  by  a 
gelatinous-like  zone  surrounded  by  a  zone  of  chronic  inflammation  made 
up  of  lym])hoid  cells,  epithelioid  cells,  and  giant  cells.  Caseation  is  not 
uncommon. 

Infection  by  the  oidium  differs  in  that  they  reproduce  in  the  tissues  by 
budding  and  the  cultures  sooner  or  later  develop  mycelia.  The  lesions 
produced  have  no  gelatinous  zone,  but  consist  of  small  nodules  which 
may  caseate  or  not,  and  there  may  also  be  deep  or  superficial  abscesses, 
or  it  may  occur  as  a  general  infection  with  lesions  in  the  brain,  accom- 
j)anie(l  by  fever  and  leukocytosis.  This  infection  frequently  yields  to 
large  doses  of  the  iodides.  Animals  ordinarily  used  for  laboratory  obser- 
vations are  not  easily  infected.  Clinically,  there  is  liability  for  th? 
infections  to  be  confused. 

'^i'he  yeast  infections  show  skin  lesions  and  chronic  systemic  infection, 
with  abscess  formation.  The  torula  infections,  of  which  (J  instances  have 
been  reported,  produce  chronic  changes  in  the  nervous  system  without 
high  fever  or  leukocytosis.  The  organism  may  grow  in  the  brain  or 
meninges,  in  the  lungs,  liver,  spleen  or  kidneys,  but  the  skin  and  bones 
are  not  invoKed. 

Cerebrospmal  Fever.  The  PREMENiNonic  Uasii.  The  ordinary  eru])- 
tion  of  cen  l)r()sj)inal  fever  is  a  well-known  occurrence.  Symonds'*  has 
observed  3  instances  of  an  er^lhematous  rash  in  about  50  cases  of  the  dis- 
ease, and  in  each  instance  this  occurred  before  there  were  any  s}ani)toms 
of  meningitis  to  suggest  the  diagnosis.  I  le  describes  the  rash  as  consisting 
of  erythematous  sj)ots  about  the  size  of  a  finger-nail  which  faded  on  press- 
ure and  were  distinctly  papular  to  the  touch.  In  the  first  case,  the  rash 
came  on  six  hours  after  the  onset  and  disappeared  four  hours  later;  and,  in 
Case  3,  the  rash  was  present  twelve  hours  after  tlie  onset  and  had  almost 
flisaj)peared  six  hours  later.  S.Mnonds  suggests  that  the  rash  is  an  evidence 
of  a  general  infection  and  that,  as  suggested  by  Lundie,  Maclagan  and 
others,  there  is  a  septicemic  stage  in  cerebrospinal  fexer  which  precedes 
the  meningitis. 

Cerebrospinal  Fever  in  Relation  to  Age.  Compton^"  has  a  short, 
but  exceedingly  interesting,  contribution  summing  up  the  experience  of 

'»  Lancet,  July  21,  1917,  p.  86.  «« Ibid.,  July  7,  1917,  p.  14. 
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the  epidemic  of  191-1-15  and  of  1915-10.  Taking  tlie  actual  number  of 
cases  observed  and  (li\i(ling  tlicm  up  into  periods  of  five  years,  in  n)14-15, 
the  greatest  number  of  cases  occurred  between  fifteen  and  twenty  and 
twent\-  and  tAventy-fi\-e,  .')7.1  per  cent,  being  between  the  ages  of 
twenty  and  twenty-iive.  in  1915-1()  the  same  iigures  obtained,  except 
there  were  slightly  higher  percentages  between  fifteen  and  twenty,  and 
twenty  and  twenty-five,  those  coming  in  the  latter  period  being  43.55 
per  cent.  But  to  get  the  real  most  susceptible  age,  the  percentage  of 
cases  over  each  age  period  should  be  referred  to  the  percentage  number  of 
peo])le  of  that  age  period  li\'ing  in  the  district  at  that  time.  When  this  is 
ilone  it  is  found  that  by  far  the  greatest  susceptibility  is  between  birth 
and  five  years  of  age,  five  to  ten  being  next,  and  ttni  to  fifteen  after  that. 
After  twenty-five  the  susceptibility  seems  to  be  about  the  same  for  the 
\arious  age  periods.  Compton  also  believes  that  weather  conditions 
have  a  gi-eat  deal  to  do  with  epidemics  and  that  when  the  weather  is  ^•ery 
humid,  with  variations  of  temperature,  the  disease  is  apt  to  develop. 

Meningococcus  Carriers.  The  Public  Health  Service^^  summarized 
the  present-day  opinion  concerning  meningococcus  carriers  or  those 
indi\iduals  who  harbor  meningococcus  without  exhibiting  symptoms 
of  the  disease.  This  subject  is  of  jjarticular  importance  at  this  time 
because  the  disease  is  particularly  liable  to  develop  in  concentration 
camps  where  young  adults  are  brought  together.  The  meningococcus 
is  most  frequently  found  in  the  nasopharynx,  and  is  probably  dis- 
seminated b}^  talking,  sneezing,  or  coughing,  and  in  this  way,  by  being 
implanted  on  the  mucous  membrane  of  another  individual,  causing  the 
spread  of  the  disease.  The  carriers  may  be  di\ide(l  into  three  types — 
individuals  who  are  convalescent  from  an  attack  of  the  disease  or  of 
posterior  basilar  meningitis;  persons  who  have  been  in  contact  with 
cases  of  the  disease;  and  persons  who  cannot  be  shown  to  have  had  any 
previous  contact  with  the  disease.  Some  of  these  are  only  temporary 
carriers,  the  organism  disappearing  in  a  few  days  or  weeks,  while  others 
are  chronic  carriers,  harboring  the  organism  for  several  weeks  or  months. 

As  the  organism  is  very  easily  affected  b}^  drying,  it  is  necessary,  in 
making  cultures,  to  make  immediate  transfers  to  some  moist  culture 
media.  Swabs  are  best  made  from  the  nasopharynx  or  the  same  area 
as  would  be  covered  by  the  curette  in  the  remo\'al  of  adenoids.  Con- 
tamination from  organisms  in  the  mouth  may  be  avoided  by  using  a  \Vest 
swab,  which  consists  of  a  pliable  wire  passed  through  a  metal  or  glass 
tube  which  is  bent  so  as  to  facilitate  the  swabbing  of  the  nasopharynx. 
After  being  introduced,  the  swab  is  pushed  beyond  the  protecting  tube, 
and,  after  securing  the  specimen,  the  swab  is  dra^m  back  into  the  tube 
before  withdrawing  it  from  the  mouth.  It  is  also  important  to  put  the 
cultures  in  the  incubator  as  soon  after  making  them  as  j)ossible. 

Various  media  are  advised,  but  a  freshly  prepared  agar  sheep  serum, 
or  laked  human  or  rabbit  blood  in  fi-om  5  to  10  per  cent,  strength,  are 
generally  employed. 

The  carriers  are  best  treated  by  keeping  them  in  the  ojien  air  as  much 
as  ]~>ossible  and  avoiding  contact,  esj)eciall>'  indoors,  with  other  ])ersons. 

2'  Public  Health  Reports,  July  27,  1917,  p.  1175. 
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The  use  of  sprays,  swabs  and  irrigations  were  very  extensively  tried,  but 
no  very  satisfactory  solution  has  been  found  up  to  the  present  time. 
Gordon's  method  of  inlialation  of  chloramine  vapors  has  given  some 
promising  results.  It  would  seem  that  some  suitable  modification  of 
I)akin's  solution,  so  that  it  would  be  unirritating  to  the  mucous  mem- 
brane, might  sohe  the  problem  in  a  satisfactory  manner. 

Flexner-^  has  given  in  detail  the  various  methods  of  dealing  with 
carriers.  All  attempts  to  rid  the  carrier  through  inoculation  with  the 
killed  culture  of  the  meningococcus  have  failed.  In  those  with  a  moder- 
ate nmnber  of  organisms  present,  a  1  per  cent,  solution  of  chloramin 
sniffed  up  through  the  nose  and  expelled  through  the  mouth,  twice  daily, 
accompanied  with  a  gargling  solution  of  potassium  permanganate,  may 
be  tried.  Gordon  and  Flack^^*  used  a  vapor  method  of  applying  chloramin 
and  zinc  sulphate,  using  2  per  cent,  chloramin-T,  and  1.2  per  cent,  zinc 
sulphate  in  water  solution.  Special  apparatus  is  used  to  make  a  steam 
spray,  and  one  liter  of  the  solution  is  used  in  750  feet  of  cubic  capacity 
for  a  jjeriod  of  from  fifteen  to  twenty  minutes,  during  which  time  the 
carrier  is  in  the  room,  inhaling  the  vapor  through  the  nostrils.  This 
treatment  is  used  once  daily.  In  the  majority  of  instances  the  organisms 
disappeared  in  from  nine  to  ten  days. 

Dunham  and  Dakin^^  have  recommended  a  solution  of  dicliloramin-T 
in  oil  used  in  an  oil  atomizer.  The  nasopharynx  may  be  rendered  sterile 
for  aerobic  bacteria  in  a  few  hours,  but  reinf-^ction  by  means  of  dust 
brings  fresh  nmnbers  of  bacteria.  Flexner  summarizes  their  method 
as  follows: 

"1.  The  nose  is  cleared  Avith  salt  solution,  or  with  0.25  per  cent, 
aqueous  chloramin-T  solution,  either  by  spraying  or  irrigation.  The 
nose  should  be  blou7i  into  a  handkerchief  between  applications;  and  the 
chloramin-T  solution  should  be  used  thoroughly  as  a  gargle. 

2.  When  the  increased  flow  of  secretion  from  the  nose  has  subsided, 
the  oil  solution  of  dichloramin-T  is  applied  with  an  oil  atomizer.  The 
oil  spray  should  be  repeated  at  intervals  so  as  to  make  at  least  four 
treatments  daily  about  equally  spaced  from  each  other.  The  spraying 
should  be  thorough  and  the  oil  carried  to  all  parts  of  the  membrane 
accessible.  The  first  few  applications  of  the  oil  sometimes  occasions 
sneezing,  but  tolerance  is  soon  accjuired  and  subsequent  applications 
cause  no  incon\'enience, 

3.  The  preparation  of  the  dichloramin-T  oil  embraces  three  steps: 
First  the  solvent  eucalyptol  (United  States  rharmaco])oeia)  is  chlorinated. 
Five  hundred  cubic  centimeters  are  treated  with  15  gm.  of  j)otassium 
chlorate  and  50  c.c.  of  concentrated  hydrochloric  acid  for  twelve  hours  or 
longer,  and  then  well  washed  with  water  and  with  sodium  carbonate 
solution.  The  water  is  drawn  off  and  15  gm.  of  dry  sodium  carbonate 
are  added  to  the  oil  and  the  whole  is  allowed  to  stand  for  twenty-four 
hours.  The  oil  is  filtered  off,  and  dried  with  a  little  solid  calciimi  chloride, 
when  it  is  ready  for  use. 

^  .Journal  of  Ainerican  Medical  Association,  August  25,  1917,  p.  721. 

^'  English  Report,  p  77. 

"  British  Medical  Journal,  1917,  vol.  i,  p.  682. 
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Second,  tlie  paraffin  oil  is  cliloriiiatoil.  To  500  c.e.  of  commercial 
paraffin  oil,  1")  tjni.  of  potassimn  chlorate  and  50  c.c.  of  concentrated 
hydrochloric  acid  are  added,  and  the  mixture  is  exposed  to  light,  pref- 
erably sunli,y;ht,  for  several  hours.  It  is  then  transferred  to  a  seinirating 
funnel  and  washed  successively  with  water,  a  solution  of  sodium  carbon- 
ate, and  again  with  water.  The  opalescent  oil  is  drawn  oft",  solid  calcium 
chloride  added,  in  small  quantity,  and  about  5  gm.  of  animal  charcoal. 
On  subsequently  filtering  through  i)ai)er,  a  yellowish  oil,  ready  for  use,  is 
obtained. 

The  thirtl  step  is  the  i)reparation  of  the  oil  solution  of  dichloramin-T 
for  use  in  the  spray.  Two-tenths  gm.  of  the  dichloramin-T  is  dissohed 
in  2  e.c.  of  the  chlorinated  eucalyptol  without  heating.  When  the  solu- 
tion is  complete,  8  c.c.  of  the  chlorinated  paraffin  oil  are  added.  After 
mixing,  the  solution  is  ready  for  use.  The  solution  contains  2  per  cent, 
of  dichloramin-T.  It  is  relatively  unstable,  and  should  be  discarded  as 
soon  as  a  distinct  precipitate  makes  its  a])pearance.  An  opalescence  or 
moderate  cloutliness  is  not  evidence  of  material  deterioration.  It  is  a 
safe  rule  not  to  use  the  completed  solution  for  more  than  three  or  four 
days  after  its  preparation.  It  should  be  protected  from  strong  light  and 
is  best  ke])t  in  a  cool  place.  "Where  large  quantities  are  needed,  a  stock 
10  per  cent,  solution  of  dichloramin-T  in  eucalyptol  may  be  prepared 
and  kept  on  hand  in  a  cool,  dark  place  for  dilution  with  paraffin  oil,  as 
1  to  4,  as  required.  The  eucalyptol  solution  will  suffer  little  deterioration 
in  a  month." 

The  solutions  of  dichloramin-T  should  not  be  allowed  to  come  in 
contact  with  metal  and  therefore  the  atomizers  used  should  be  those  of 
all-glass  construction. 

Summary  Concerning  Cerebrospinal  Fever.  Flexner-^  has  con- 
tributed a  very  valuable  summary  to  our  information  concerning  the 
mode  of  injection,  the  means  of  prevention,  and  the  specific  treatment 
of  epidemic  meningitis.  The  organism  causing  this  disease  has  not  been 
described  in  nature,  apart  from  its  being  found  in  the  human  being,  so 
it  seems  highly  probable  that  the  organism  continues  to  thrive  by  being 
transmitted  from  one  individual  to  another  and  so  producing  the  disease, 
while  in  others  it  remains  in  the  nasophar^TLX  and  the  person  becomes  a 
carrier.  Some  of  these  carriers  harbor  the  organism  for  a  considerable 
time,  while  in  others  it  disapi)ears  after  a  few  weeks.  The  meningococcus 
generally  lea\es  the  body  by  way  of  the  secretions  of  the  nasopharyngeal 
membrane,  but  it  is  not  definitely  known  whether  it  gets  into  the  nervous 
system  by  way  of  the  blood  or  directly  by  way  of  the  l\inpli  tracts.  It 
seems  probable  that  the  latter  route  is  the  one  chosen.  Occasionally  the 
organism  may  be  found  in  nK>tastases  in  the  joints  and  elsewhere,  show- 
ing that  the  blood  is  capable  of  carrying  it. 

Flexner's  article  goes  into  details  of  detecting  carriers  and  the  identi- 
fication of  the  meningococcus,  which  need  not  detain  us  here.  lie  also 
gives  the  details  concerning  the  serum.  Before  the  use  of  serum,  the 
death-rate  from  cerebrospinal  fever  was  very  high,  generally  varying 

-5  Journal  of  American  Medical  Association,  August  25,  1917,  p.  639;  ibid.,  Sep- 
tember 1,  1917,  p.  721;  ibid.,  September  S,  1917,  p.  817. 
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from  70  to  90  per  cent.,  although  occasionally  the  figures  dropped  as 
low  as  42.5  per  cent.  The  serum  treatment  was  introduced  about  UXHi, 
and  the  results  have  b(>en  pretty  satisfactory  and  would  prol)al)l\'  be 
better  if  thoroughly  reliable  sermns  were  alwa>s  used.  The  mortality, 
in  general,  where  the  sermn  has  been  used,  has  been  cut  to  about  30 
per  cent.  This  includes  all  cases  in  which  serum  was  given,  regardless 
of  the  time  that  it  was  administered.  It  is  unportant  to  note,  however, 
that  the  earlier  the  serum  was  given  the  better  the  results.  If  it  is  gi\en 
from  the  first  to  the  third  (la>-,  the  mortality  is  about  IS  per  cent.;  from 
the  fourth  to  the  seventh  da>-.  about  27  per  cent.;  and  if  given  after  the 
seventh  day  about  37  per  cent.  Some  observers,  as  Netter  and  Dopter, 
reported  as  low  mortality  as  7  or  8  per  cent.,  where  the  serum  was  used 
before  the  third  day.  There  are  considerable  ^■ariations  in  the  mortality 
in  different  epidemics. 

Ad:^iixistratiox  of  the  Serum.  If  the  patient  has  clinical  signs  of 
meningitis  and  the  fluid  is  turbid,  the  sermn  may  be  given  immediately. 
The  adult  dose  is  30  c.c,  and  correspondingly  smaller  amounts  may  be 
used  in  children.  If  the  examination  of  the  cerebrospinal  fluid  reveals 
the  meningococcus,  two  or  three  additional  doses  should  be  administered 
at  twenty-four-hour  intervals,  even  if  the  patient  seems  to  be  doing  all 
right,  in  order  to  prevent  relapses.  In  the  average  case,  from  four  to  six 
injections  are  usually  employed.  If  the  onset  is  very  violent,  or  the  case 
seen  late,  the  doses  may  be  given  at  twelve-hour  intervals,  and  in  the 
severe  cases  usually  from  six  to  ten  doses  are  given.  When  there  is  a 
general  blood  infection,  from  40  to  60  c.c.  ma>-  be  giNca  intravenously, 
and  this  method  is  sometimes  advised  in  connection  with  the  ordinary 
cases.  In  very  severe  cases  from  40  to  60  c.c.  may  be  given  at  a  dose. 
These  large  doses  are  sometimes  successful  in  cases  which  do  not  show 
any  great  improvement  with  the  smaller  ones.  No  rules  can  be  gWen  for 
the  continuance  of  the  serum  beyond  that  it  should  be  kept  up  until  the 
temperature  has  fallen  to  normal  and  has  remained  so  for  two  or  more 
days,  but,  if  the  cerebrospinal  fluid  becomes  clear  before  the  fever  dis- 
appears, the  injections  of  serimi  may  be  interrupted  to  note  what  effect 
it  will  have  on  the  patient,  but  it  is  not  well  to  discontinue  its  use  too 
abruptly,  as  there  may  be  a  return  of  the  sjonptoms. 

The  Staxdardization  of  Axtimeningococcus  Serum.  This  subject 
is  one  which  is  \ery  timely  and  important.  In  1915  the  English  had  an 
experience  in  depending  on  commercial  serums  that  were  not  sufficiently 
supervised.  Their  later  experienced^  was  that  with  the  proper  super- 
vision adequate  amounts  of  potent  serum  could  be  produced.  The 
possibility  of  having  an  increase  in  the  amount  of  meningitis  due  to 
bringing  together  large  munbers  of  young  men  from  various  parts  of  the 
country  in  training  camps  makes  it  highly  desirable  that  an  ample  supply 
of  thoroughly  potent  serum  should  be  available. 

Amoss^  has  called  attention  to  this  in  a  short,  but  forceful,  article  in 

^  Bacteriological  Studies  in  the  Pathology  and  Preventive  Control  of  Cerebro- 
spinal Fever  among  the  Forces  during  1915  and  1916;  Special  Report  Series,  No.  3, 
National  Health  Insurance,  Medical  Research  Committee,  London,  1917. 

"  Journal  of  American  Medical  As.sociation,  October  G,  1917,  p.  IV.il. 
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which  he  insists  on  the  fact  that  if  left  to  thenisei\es  the  maiiufacturers 
of  commercial  serums  eamiot  all  he  relied  upon  to  produce  tlK^rougiily 
reliable  serums.     A  meningococcus  serum  shouM  l)e  so  made  as  to  be 
thoroughly  eftective  against  the  various  groups  or  strains  of  meningo- 
coccus.   According  to  Amoss,  80  per  cent.,  or  more,  of  all  of  the  cases  of 
cerebrospinal  fever  are  due  to  two  types,  one  the  regular  or  normal 
ineningococcus,  and  the  other  the  i)arameningococcus,  while  the  remain- 
ing 20  per  cf^nt.  are  due  to  two  additional  strains  not  quite  so  definitely 
characteristic.    The  English  have  suggested  dividing  the  meningococci 
into  T>i)es  I.  II,  III  and  IV.     The  serums  may  be  tested  by  a  number 
of  methods,  testing  for  the    opsonization,   complement-fixation,  anti- 
infectious  power,  and  antitoxic  power,  or  by  what  is  a  simpler  and 
exceedingly  valuable  test,  by  testing  the  agglutination  at  55°  C.    It  has 
been  definitely  determined  that  serums  that  are  potent  \^i\\  agglutinate 
serums  of  the  organism  in  question,  while  those  that  have  little  value  will 
not  do  so.    Amoss  states  that  a  serum  of  proper  standards  should  aggluti- 
nate in  the  types  just  mentioned  in  dilutions  of  from  1  to  400  to  1  to  1000. 
From  graphic  illustrations  and  a  table  showing  the  results  in  testing 
eight  different  serums  it  is  shown  that  some  of  those  on  the  market  at  the 
present  time  are  unsatisfactory.    The  standards  of  serum,  Amoss  sug- 
gests, should  make  for  a  serum  that  is  either  free  from  hemoglobin  or 
contains  only  a  trace  of  it,  and  should  be  a  perfectly  clear,  straw-amber 
color,  or,  if  slightly  turbid,  should  clear  up  on  standing  twelve  hours.    He 
suggests  that  tricresol  is  to  be  preferred  as  a  preservative,  the  strength 
used  not  to  exceed  0.35  per  cent.,  and,  if  proper  care  is  used  in  collecting 
and  bottling  the  serum,  this  may  be  reduced  to  0.2  per  cent.     The 
containers  should  be  white  glass  and  the  labels  so  arranged  as  to  permit 
the  serum  to  be  seen.    These  may  be  protected  from  light  by  blue  paper 
or  other  means.     \\Tiere  dark-colored   containers  are  used,   a   small 
amount  of  the  serum  should  be  poured  into  a  test-tube  for  inspection 
before  injection. 

Skin  Reactions  in  Infectious  Diarrhea.  This  has  been  made  the  subject 
of  study  by  Baker.-^  In  cases  with  a  typical  history  of  inf(>ction  by  the 
dysentery  bacillus  the  organism  can  only  be  isolated  from  the  stools  in 
about  85  per  cent,  of  cases.  Baker  used  bacterial  suspensions  of  the 
organisms  especially  prepared  and  reduced  to  a  powder  which  can  be 
made  up  for  use  as  required.  The  test  was  carried  out  in  a  manner 
similar  to  the  Schick  test,  and  positive  or  negative  reactions  were  shown 
in  from  sLx  to  eighteen  hours,  usually  reaching  the  maxinnim  intensity 
in  the  latter  time.  Attempts  were  made  to  differentiate  the  type  of 
organism,  as  well  as  its  group  connection,  but  it  was  found  that  positive 
reactions  could  be  obtained  by  the  intracutaneous  injection  of  the  extract 
of  the  Shiga  bacillus.  Thirty-three  cases  with  thirteen  controls  were 
studied,  and  out  of  these  cases  the  organisms  were  isolated  in  oo  per  cent. 
The  intracutaneous  reaction,  however,  showed  85  per  cent.  positi\e 
reactions,  while  the  control  cases  were  negative  in  every  case. 

Pulmonary  Distomiasis.     This    disease    is    caused    by    Paragonimus 
westermanii,  Kerbert.     Last  year  I  called  attention  "to  the  work  of 

**  Journal  of  Inmiunologj',  August,  1917,  p.  453. 
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Xukagawa.  The  same  author^^  has  published  another  rather  extensive 
study  of  the  disease  in  which  he  found  that  of  the  school  children  in 
the  ]ilains  in  the  Prefecture  of  Shinchiku,  Formosa,  4.3  per  cent,  were 
suffering  from  the  disease,  while  in  the  mountainous  regions,  among  the 
savages,  it  may  reach  50  per  cent.  Three  species  of  fresh-water  mollusks 
were  found  to  act  as  an  intermediate  host.  The  eggs  hatch  in  a  miracidia 
about  four  weeks  after  they  are  first  set  free  in  the  water,  and  if  they 
do  not  reach  mollusks  they  soon  die.  vSecondary  intermediate  hosts 
are  various  species  of  fresh-water  crabs,  and  the  encysted  cercaria?  were 
found  in  the  gills,  liver  and  muscles,  and,  when  these  were  fed  to  dogs, 
developed  into  mature  pulmonary  distomas  and  began  to  la}'  eggs  in  about 
ninety  days.  The  encysted  cercarise,  when  taken  into  the  intestine,  are 
set  free,  bore  through  the  jejunum  into  the  abdominal  cavity,  pierce 
through  the  diaphragm,  go  through  the  thoracic  cavity,  and,  by  piercing 
the  pleura,  enter  the  lung.  Here  they  form  cysts  and  de^'elop  into  the 
adult  form.  The  chief  causes  of  the  disease  are  the  drinking  of  ri^'er  water 
or  eating  insufficiently  cooked  infected  crabs. 

This  work  of  Xakagawa's  has  been  confirmed  by  Yokokawa,  and  also 
by  Kobayaski  and  Ando,  both  of  whose  articles  were  published  in 
Japanese  journals. 

The  Fasciolopsinae,  or  Intestinal  Distomas.  The  increased  study  of  the 
parasitic  diseases  of  other  countries  make  it  very  important  that  physi- 
cians, particularly  those  doing  cjuarantine  service,  should  be  familiar 
with  the  \arious  findings.  The  organisms  in  question  ha\'e  been  studied 
by  various  observers  in  China,  ha\ing  been  originally  described  by  Busk, 
in  1843.  N.  Worth  Brown^"  has  made  a  study  of  intestinal  flukes,  and 
anyone  interested  will  find  a  set  of  ^•ery  interesting  illustrations,  together 
with  a  table  showing  the  characteristics  of  the  ^'arious  species  of 
organism. 

Hodgkin's  Disease.  Skin  Manifestations  of  IIodgkin's  Disease. 
In  lUl  1  Ziegler"  reviewed  the  literature  of  IIodgkin's  disease.  This 
review  contained  full  information  up  to  the  date  at  which  it  was  published, 
and  revealed  the  fact  that  about  one-quarter  of  the  cases  at  some  tune 
or  other  showed  evidence  of  skin  invoh'ement.  Westphal,  according  to 
Bunting  and  Yates,  found  skin  lesions  in  15  i)er  cent,  of  the  cases. 
Cole^-  has  reviewcul  the  literature  and  rej^orted  some  cases  of  his  own; 
out  of  33  cases  and  1  questionable  case,  13  instances  of  skin  involve- 
ment were  noted.  The  most  frequent  complaint  was  pruritus  which  was 
seen  8  times,  a  prurigo-like  exanthem  6  times,  a  bronzing  of  the  skin 
4  times,  petechia  twice,  ui'ticaria  onc(\  and  edematous  swellinrrs  3  times. 
'I'he  skin  lesions  can  apparently  be  classified  in  two  groups:  First  a  dry, 
lymphogranulomatosis  acutis;  and  secondly,  a  group  of  lesions  probably 
due  to  a  general  infection  and  yet  not  showing  any  characteristic  histo- 
logical changes  locally.  Cole  b(>lieves  that  IIodgkin's  disease  should  be 
borne  in  mind  and  the  necessary  examinations  of  blood  and  lymph  nodes 

"  .Journal  of  Experimental  Medicine,  September,  1917,  p.  297. 

^  Bulletin  of  .Johns  noi)kins  Hospital,  October,  1917,  p.  322. 

"  Die  Hodnkinische  Ivrankhcit,  .Jena,  1911. 
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niiide  ill  cases  of  persistent  i)ruritiis,  urticaria,  prurigo-like  exanthem, 
and  bronze-like  pigmentation  of  uiiexplainable  origin. 

Diphtheroid  13acilli  and  IIodgkin's  Disease.  There  has  been  a 
considerable  amount  of  discussion  as  to  the  role  of  the  diphtlieroid  bacilli 
in  IIodgkin's  disease,  and  1  lia\e  commented  on  several  different  occa- 
sions, particularly  in  Pkogkessive  Medicixe  for  March,  1914,  and 
^Nlarch,  191(),  on  this  subject  with  particular  reference  to  the  organism 
which  Bunting  and  Yates  described.  The  earlier  descriptions  of  the 
disease  showed  that  it  is  frequently  confused  with  tuberculosis  of  the 
hinph  nodes,  but  this  mistake  does  not  seem  to  be  made  as  frequently, 
especially  in  the  laboratory  examinations.  Cunningham"  did  not  find 
a  single  instance  of  tuberculosis  in  his  experience.  The  same  author^'' 
has  reviewed  the  subject  and  he  points  out  that  the  organism  described 
by  Bunting  and  Yates,  the  Corynebacterium  granulomatosis  maligni, 
has  been  pretty  generally  a(hanced  as  the  cause  of  the  disease,  but  that 
there  has  been  very  little,  if  any,  work  done  to  show  that  the  organism 
might  be  an  accidental  factor. 

Harris  and  Wade  have  sho\\Ti  that  the  diphtheroid  organisms  are  very, 
widely  disseminated,  and  Cunningham  found  organisms  of  the  diph- 
theroid group  both  in  the  l.Mnph  nodes  from  Ilod-gkin's  disease  and  from 
cases  of  tuberculosis,  and  in  various  cultures  made  in  morgues,  operating 
rooms,  and  laboratories.  ^Varren  has  called  attention  to  the  fact  that 
during  se^■eral  periods  this  organism  was  frequently  found  as  a  contami- 
nator  in  blood  cultures.  Under  \'ery  strict  technic,  the  cultures  made 
from  the  hTuph  nodes  from  2  cases  of  IIodgkin's  disease  remained 
sterile.  He  believes  that  the  organism  is  only  an  accidental  association 
and  sliould  not  be  described  as  the  cause  of  Hodgkin's  disease. 

Hookworm  Disease.  Thymol  and  the  Hookworm  I  )isease.  Wash- 
burn^' has  given  the  results  of  the  use  of  th^Tnol  in  the  treatment  of 
hookworm  disease  in  Trinidad,  and  shows  that  the  drug  is  much  more 
efl'ectivc  when  it  is  very  finely  pulverized.  In  the  earlier  observations, 
the  finely  pulverized  drug  was  mixed  with  an  equal  amount  of  lactose. 
Inasmuch  as  about  30  per  cent,  of  the  persons  taking  their  mixture 
sufi'ered  unpleasant  results  afterward,  and  the  sATnptoms  were  relieved 
with  30  to  40  grains  of  sodium  bicarbonate,  a  mixture  of  equal  parts  of 
sodium  bicarbonate  and  thymol  was  substituted.  It  was  found  to  be 
much  less  expensive  and  much  more  effective  than  the  lactose  mixture. 

HooKW^^R.M  IX  Chixa.  Hume'"^  has  made  a  study  of  the  hookworm 
situation  in  south  China,  and  found  that  the  disease  was  widely  dis- 
seminated and  due  to  soil  pollution,  and  that  nothing  is  being  done  by 
the  Chinese  government  to  get  rid  of  the  disease,  the  difficulty  being 
the  ignorance  of  the  population  and  the  futility  of  curing  persons  with 
hookworm  infection  without  taking  any  ste])s  to  prevent  reinfection. 
It  is  to  be  hoped  that  the  \arious  hygienic  agencies  will  be  able  to  satis- 
factorily combat  the  disease  which  has  such  widespread  distribution. 

"  American  Journal  of  the  Medical  Sciences,  1915,  vol.  cl,  p.  868. 
3<  Ibid.,  1917,  vol.  cliii,  p.  40G. 

^  Journal  of  American  Medical  Association,  April  21,  1917,  p.  1162. 
36  Ibid.,  June  23,  1917,  p.  1888. 


144  INFECTIOUS  DISEASES 

The  Use  of  Oil  of  Chenopodiitm  in  Hookworm  Infections.  For 
various  reasons,  oil  of  chenopodium  lias  been  suggested  as  a  substitute 
for  thyniol.  The  experience  of  the  International  Health  Commission 
of  the  Rockefeller  Foundation,  however,  shows  that  sometimes  the  use 
of  this  drug  is  attended  with  untoward  results.  During  1915,  in  Guate- 
mala, more  than  9000  persons  were  treated  with  this  drug,  and  particu- 
larly favorable  results  were  obtained.  Out  of  these  only  two  persons, 
both  children,  had  any  sjniptoms  to  amount  to  anything,  consisting 
of  temporary  deafness,  lasting,  in  one,  two  weeks,  and  in  the  other, 
four  weeks. 

The  standard  dosage  of  oil  of  chenopodium  used  in  Guatemala  is  as 
follows: 

Age  in  years.  Drops. 

4 5 

5 7 

()  .      . 10 

7 U 

8 12 

0 14 

10 15 

11 16 

12 18 

13 20 

14 21 

15 22 

16 24 

17 25 

18 27 

19 28 

20  and  over 30 

These  are  maximum  doses.  They  may  be  administered  one  at  a  time 
or  may  be  divided  into  two  ])arts  and  administered  one  or  two  hours 
apart.    There  is  no  noticeable  difl'erence  in  results  b}'  either  method. 

Similarly  good  results  were  obtained  in  Nicaragua  and  in  Costa  Rica. 
In  Trinidad,  however,  in  a  very  considera})le  nmnber  of  cas?s  there  were 
unpleasant  sj^mptoms,  such  as  nausea,  \'oiniting,  weakness  and  dizziness 
to  such  a  degree  that  in  one  of  the  districts  the  people  became  alarmed 
and  were  afraid  to  take  furtJicr  treatment  of  any  kind,  but  subsequent 
satisfactory  results  were  obtained  by  the  use  of  thymol. 

The  source  of  the  drug  was  not  mentioned,  and  it  would  be  extremely 
interesting  to  know  whether  the  drug  was  obtained  from  the  same  source 
or  not. 

In  1910  I  conmiented  on  th(>  use  of  this  oil,  which,  according  to  both 
]\Iotter  and  Levy,  and  Bishop  and  Brosius,  gave  some  excellent  results 
without  untoward  symptoms. 

Hall  and  Foster"  have  also  had  satisfactory  experiences,  especially 
when  large  doses  of  castor  oil  are  administered.  They  are  firm  believers 
in  the  value  of  the  uiixtMn'  of  chlorofonn  in  the  castor  oil,  stating  that 
they  consider  it  as  safe  as  thyinol  or  aii\'  other  (■ll'c('ti\e  drug. 

The  Kedani  Disease.  There  is  an  acute  exantheniatous  disease, 
which  is  present  in  the  north  coast  districts  of  Japan  and  which  has  also 
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been  (lescrihed  in  Formosa,  wliich  is  known  under  the  name  of  kedani, 
or  the  Uuisugamvshi  duea^-e.  It  is  said  to  resemble  Jiocky  Mountain 
spotted  fever  very  closely,  but  Asliburn  and  Craig  have  called  attention 
to  the  fact  that  it  possesses  some  distinct  features.  There  have  been 
(juite  a  number  of  contributions  made  at  various  times,  chiefly  in  the 
Japanese  literature,  and  Nagayo,  Miyagawa,  Mitamura  and  Imamura'* 
have  published  some  obserA^ations  concerning  the  carrier  of  the  disease. 
The  exact  organism  has  not  been  established  with  certainty,  but  they 
believe  that  it  is  caused  by  certain  piroplasma  forms,  which  they  have 
described  as  occurring  in  the  spleen,  lymph  nodes,  and  in  the  blood, 
but  which  are  not  found  in  the  red  corpuscles.  The  disease  is  transmitted 
by  a  small  mite  bearing  the  names  which  have  been  transferred  to  the 
disease  and  also  one  or  two  other  Japanese  appellations.  This  little 
insect  is  somewhat  similar  to  the  European  harvest  bug,  Leptus  autum- 
nalis,  and  was  first  described  in  detail  by  Tenaka.  In  this  country  the 
shigoe  or  chigger  belongs  to  the  same  group. 

The  contribution  in  question  deals  pretty  largely  with  the  description 
of  the  n^Tnph  and  prosopon  of  the  organism,  which  has  not  been  described 
with  certainty  and  which  was  supposed  not  to  bite  warm-blooded  animals. 
They  were  also  successful  in  breeding  the  nymphs  and  also  discovered 
different  variety  of  the  tsutsugamushi  mite,  for  which  they  have  sug- 
gested the  name  of  Leptotromibidium  akamushi. 

Larva  Migrans  on  the  Mexican  Border.  Creeping  eruptions,  usually 
designated  under  this  title,  have  not  found  their  way  into  the  literature 
in  any  very  great  numbers  and  the  inference  has  been  that  they  were 
of  more  or  less  rare  occurrence.  Gray'^  has  reported  his  experience  with 
over  100  cases  occurring  in  two  regiments  over  a  period  of  three  months. 
The  infection  was  traced  back  to  a  ranch  where  the  men  later  encamped 
in  an  old  corral  infested  with  flies.  Some  of  the  cases  were  very  severe, 
and  the  men  sufl'ered  greatly  from  loss  of  sleep.  The  eruption  was  first 
attributed  to  prickly  heat,  but  did  not  respond  to  treatment.  A  few 
days  later  it  was  noted  that  there  were  small  vesicles,  followed  by  small 
serpentine  furrows  at  the  end  of  which  another  vesicle  would  appear, 
and,  after  lying  dormant  for  four  or  five  days,  would  spread  again  in 
like  manner.  The  treatment  found  most  efficacious  was  to  paint  the 
\esicle  and  the  burrow  with  a  fine  brush  with  95  per  cent,  phenol  until 
the  tissue  turned  white  and  then  painting  it  with  10  or  20  per  cent, 
tincture  of  iodine.  Only  the  vesicle  and  burrow  were  touched.  This  was 
repeated  the  second  day  and  {protected  by  a  dry,  sterile  dressing,  and  the 
patient  allowed  to  rest.  Many  times  it  sufficed;  in  many  cases  there 
were  recurrences,  and  in  some  cases  the  burrows  were  so  numerous  that 
repeated  treatments  had  to  be  used,  but  the  end-results  were  satis- 
factorv. 

Monilia  Infection  of  the  Lung.  A  very  considerable  interest  in  monilia, 
or  yeast  infections,  has  been  noted  in  retxMit  years.  Ashford  and  also 
Bahr  have  advanced  the  view  that  sprue  is  due  to  a  monilian  infection  of 
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the  intestine,  and  recently  there  have  been  two  instances  of  infection  of 
the  kmg;  the  first  reported  by  Boggs  and  Pincof}'/"  and  the  second  by 
Simon/^  Morj)hologically,  the  organisms  are  very  similar  in  appearance, 
but  Simon  suggests  the  ])ossibility  of  there  being  two  different  types,  one 
showing  predilection  for  the  intestine,  the  other  for  the  lung.  The 
organism  is  smaller  than  that  of  the  ordinary  blastomycosis  infection, 
it  is  not  inclined  to  form  mycelia,  does  not  produce  aerial  hyphae,  and  it 
differs  from  the  Coccidioides  immitis  of  California  in  that  there  is  an 
absence  of  endosporulation  and  a  very  e\ident  tendency  to  multiply 
by  budding. 

Simon's  case  was  a  male,  aged  thirty  years,  who  was  employed  by  a 
gas  company;  he  had  lost  weight,  tired  rapidly,  had  occasional  night- 
sweats,  cough,  and  expectoration.  There  was  no  diarrhea  and  no  history 
of  ulceration  of  the  skin,  but  there  were  A'ariations  in  the  disease,  part 
of  the  time  the  patient  feeling  very  well  and  at  other  times  very  badly. 
The  organisms  were  found  only  in  the  si)utum  in  very  large  numbers. 
There  were  no  abnormal  physical  signs  on  ordinary  examination,  but 
the  stereoscopic  pictures  showed  a  flitt'use  infiltration  about  the  hilum  of 
both  lungs,  extending  up  to  both  upper  lobes  and  involving  the  right 
juiddle  and  lower  lobes,  the  ai)pearance  being  very  much  that  seen  in 
tuberculosis.  The  blood  did  not  show  very  marked  changes,  the  white 
count  being  practically  normal.  The  organism  was  found  to  be  markedly 
pathogenic  for  rabbits  and  produced  lesions,  particularly  in  the  appendix 
and  kidneys,  and  slight  changes  in  the  lungs.  Under  full  doses  of  potas- 
sium iodide,  the  cough  and  expectoration  ha\e  ceased  and  the  j^atient 
has  regained  his  former  weight.  Whether  the  eflVct  is  permanent  or  not 
cannot  be  stated  at  this  time. 

Measles.  An  Organism  of  Measles.  There  have  been,  curiously, 
few  observations  made  with  reference  to  the  nature  of  the  measles 
virus.  In  1905  Plektoen  succeeded  in  transmitting  the  disease  in  two 
instances  by  injecting  the  blood  taken  from  early  cases,  but  was  imable 
to  isolate  any  organism.  A  few  years  later,  in  1911,  Anderson  and 
Goldberger  observed  that  the  rhesus  monkey  could  be  gi^■en  measles  by 
injecting  the  blood  taken  from  a  patient  in  the  early  eruptive  stage,  so 
that  it  seems  that  the  virus  is  present  in  the  blood  beginning  at  least 
before,  and  contiiuiing  for  at  least  tAventy-four  hours,  after  the  first 
api)earance  of  the  exanthem.  Twenty-four  hours  after  the  ai)])<>arance 
of  the  eruption  it  is  already  very  greatly  reduced,  and  becomes  jh'o- 
gressively  less  as  time  goes  on,  and  soon  disappears.  In  the  same  year 
the  same  observers  demonstrated  that  the  desquamated  epithelium  of 
measles  did  not  carry  the  \irus,  but  that  the  nasal  and  buccal  secretions 
of  uncomplicated  cases  were  sometimes  infectious  for  the  monkey.  They 
also  determined  that  the  virus  passed  through  a  Berkefeld  filter,  and 
resi.sts  dessication  for  twenty-five  and  a  liaH'  hours;  it  resists  freezing 
for  twentv-five  hours;  and  it  ma\'  have  some  infectivitv  after  twentA'- 
four  hours  at  15°  (\,  but  that  it  loses  its  infectivitA'  after  fifteen  minutes 
at  :u^°  (\ 

■"'  liiillctin  of  .lolins  IIoi)kin>  nos])it;il,  veil,  xxvi,  p.  407. 
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'^riniiiiclifl''-  has  made  some  ohsoj-vations  denliiifi:  with  blood  cultures 
made  durnig  the  eruptive  and  jn-e-erujitive  stage  of  the  disease  by 
anaeroi)ic,  as  well  as  the  pivN'ious  methods  of  culture,  and  did  not  pro- 
duce any  results.  IMood  drawn  directly  from  the  veins  was  added  to  the 
medium  either  as  it  was  or  sometimes  it  was  collected  in  sodium  citrate 
solution.  Anaerobic  cultures  were  made  on  xarious  media  and  incu- 
bated at  .31)°  (\  Xo  cultures  were  obtained  in  the  aerobic  cultures  and 
none  in  the  fiuid  anaerobic  mediums.  Positixc  cultures  were  obtained 
in  the  larf!;est  number  in  semi  coagulated  horse  serum  and  in  whole- 
blood  ascites-dextrose-agar  shake  cultures. 

The  cultures  have  been  made  from  50  patients  in  the  pre-emptive 
and  eruptive  stages,  and  from  5  when  the  rash  was  fading.  In  42  of  the 
early  cases,  a  small  micrococcus  was  ol)served,  and  tlu  se  were  found  in 
all  of  the  last  15  cases  studied.  Out  of  the  42  positive  cultures,  28  grew 
slightly  for  two  or  three  generations  only.  One  strain  would  grow  only 
on  blood  agar  and  remained  strictly  anaerobic,  while  13  became  anaerobic 
in  the  second  culture  with  a  reasonably  abundant  growth.  In  smears 
from  the  original  culture,  the  organism  appears  sometimes  small,  round, 
sometimes  flattened  diplococcus  or  in  short  chains,  sometimes  in  clumps 
of  varying  sizes.  The  cocci  at  the  ends  of  the  chains  are  sometimes 
smaller  than  those  in  the  center.  Carbol-gentian-violet  was  found  to  be 
a  satisfactory  staining  fluid.  From  the  tliroats  of  patients,  and  from 
cultures  made  from  the  nose  and  eyes,  a  smaller  organism  was  also 
isolated,  but  it  could  not  be  found  in  the  blood  cultures  taken  from  the 
five  measles  patients  when  the  eruption  was  fading,  nor  from  five  normal 
persons,  nor  from  two  suspected  cases,  nor  from  three  scarlet  fever 
patients.  Cultures  from  this  organism  passed  through  the  Berkefeld 
filter  X,  resist(>d  drying  for  twenty-four  hours,  but  were  all  killed  at  the 
end  of' forty-eight  hours. 

The  value  of  these  observations,  of  course,  cannot  be  determined  until 
further  work  has  been  done,  but  the  fact  that  the  cultures  of  the  organism 
can  be  filtered  is  an  important  one.  The  results  of  observations  upon 
animals  or  upon  volunteer  human  beings  would  be  of  great  interest. 

Meningitis  (see  also  Cerebros])inal  Fe\er).  I  have  previously  com- 
mented on  some  of  the  writings  of  Dul^ois  and  Xeal'^  with  reference  to 
their  clinical  and  laboratory  experience  with  menhigitis  and  so  will  not 
go  into  the  details  of  the  summary-  of  their  seven  years'  experience  with 
the  various  forms  of  the  disease  in  Xew  York  City,  which  they  have 
detailed  with  wond<>rful  clearness  and  which  should  be  read  by  every- 
one interested  in  the  subject,  even  though  there  is  nothing  essentially 
new  brought  forward.  They  give  just  the  details  that  practical  workers 
wish  to  have  information  about. 

Cheek  Sign  in  Meningitis.  Several  years  ago  Rrud/.inski^^  described 
a  sign  in  meningitis  which  is  general'y  known  under  his  name,  and  that 
is  when  the  head  is  flexed  on  the  thorax  the  patient  with  an  inilammation 
of  the  meninges  will  draw  his  legs  upward  and  outward.    He  has  recently 
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described  anotlier  sign.  This  reflex  consists  of  a  rapid  flexion  of  the 
forearm  when  the  two  cheeks  are  suddenly  pressed  on  firmly  just  under 
the  zygomatic  region.  This  sign  was  first  noted  in  a  case  of  meningitis 
and  then  studied  in  254  children,  both  healthy  and  diseased.  In  43  cases 
of  tuberculous  meningitis,  it  was  present  in  41  and  in  1  case  it  was 
absent,  but  this  patient  showed  all  the  other  reflex  changes  usually  seen 
in  meningitis.  In  6  cases  this  cheek  sign  was  present  in  a  stage  when  the 
other  reflexes  were  negative.  The  author  belie\'es  that  it  will  be  of  con- 
siderable value  in  the  stage  when  one  might  suspect  a  beginning  menin- 
gitis or  typhoid  fever.  In  1  case  in  a  child  seven  years  of  age  in  which 
there  was  a  positive  Widal  reaction,  the  presence  of  a  tuberculous 
meningitis  was  suspected  on  account  of  this  cheek  sign  and  this  later 
on  proved  to  be  the  case.  In  5  cases  of  cerebrospinal  fever,  the 
phenomena  was  present  in  only  1  case  and  in  1 1  cases  of  meningismus 
was  positive  in  6  and  negative  in  5.  Like  all  the  other  signs  of  menin- 
gitis, this  one  apparently  is  present  sometimes  and  absent  at  others,  but 
in  making  a  diagnosis  it  is  very  important  to  have  as  many  things  to 
point  the  way  as  possible  and  hence  this  sign  is  deserving  of  study. 

Epidemic  Nephritis.  The  British  army  and  also  the  French  army  have 
suflcred  some  from  an  epidemic  form  of  nephritis.  Most  of  the  cases 
developed  in  France  or  Flanders,  but  some  also  in  the  Mediterranean 
area,  and  it  is  stated  that  the  same,  or  a  similar,  disease  has  occurred  in 
the  German  and  Austrian  troops.  Langdon  Bro^\^l'*^  has  given  an  account 
of  the  disease,  and  it  is  curious  to  note  that,  out  of  l&'y  cases,  only  5  were 
in  officers.  The  disease  did  not  bear  any  definite  relation  to  exposure, 
and  in  this  connection  it  may  be  mentioned  that  an  outbreak  which 
occurred  during  the  Civil  war  also  had  no  exciting  cause  of  this  kind,  as 
the  outbreak  started  in  March  and  lasted  for  a  year.  The  disease  could 
not  })e  traced  to  water  supply,  and  although  it  was  suggested  that  it 
might  be  due  to  lead  poisoning  from  the  solder  used  in  food  cans,  the 
urinary  changes  did  not  bear  this  out.  It  has  also  been  supposed  that  the 
disease  was  due  to  an  excess  of  protein  in  the  diet,  \\nth  a  combined  lack 
of  fresh  vegetables,  and  for  a  while  the  French  army  surgeons  were  of  the 
opinion  that  the  disease  might  be  a  form  of  suppressed  scarlet  fever. 
There  are  numerous  other  suggestions,  but  the  sim]ilest  (explanation 
seems  to  be  that  the  disease  is  some  sort  of  si)ecific  infection.  The  blood 
cultures  were  sterile  and  the  urine  usually  so,  and  various  organisms 
were  found  in  the  throat,  particularly  streptococci.  It  was  also  suggested 
that  the  infective  organism  might  be  filterable.  The  changes  in  the 
kidney  consist  of  a  descjuamative  tubular  nephritis,  with  a  few  changes 
in  the  glomeruli,  a  point  which  would  certahily  militate  against  the  idea 
of  scarlet  fever. 

The  incubation  period  of  the  disease  seemed  to  var>'  between  six  to 
fifteen  days  and  some  cases  seem  to  show  some  premonitory  sym])toms, 
either  broncliitis,  or  fever,  or  abdominal  i)ain  and  vomiting.  One  of  the 
first  tilings  notrd  was  an  edema,  which  was  sometimes  localized  before 
it  became  connnon,  and  (lysjjnca  was  a  very  connnon  early  symptom. 

^  Practitioner,  1917,  vol.  xcviii,  p.  111. 
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Tliere  was  also  headache  and  i)ains  in  tlie  back,  and  some  clianges  in  the 
retina',  togetlier  Avith  the  usnal  symptoms  seen  in  nei)hritis.  The  treat- 
ment sng^ested  by  JJrown  was  to  phice  the  patient  on  a  low  nitrogen  diet 
and  the  other  forms  of  treatment  ordinarily  employed. 

Another  article  on  this  snbject  is  by  Snndell  and  Nankivell.''^ 

Clarke*^  has  described  tiie  later  symptoms  and  results  in  what  lie  calls 
trench  nephritis.  The  cases  were  all  seen  too  late  to  be  the  subject  of  any 
bacteriological  studies.  A  group  of  74  cases  showed  that  13  had  had  some 
kidney  affection  for  a  long  while;  10  others  had  had  trouble,  but  it  had 
cleared  up  before  admission;  19  cases  were  com])letely  recovered;  where- 
as 82  left  the  h()S})ital  uncured,  although  the  majority  were  greatly 
improved;  3  patients  died;  and  S  were  more  or  less  permanently  dis- 
abled. The  treatment  and  the  other  obser\'ations  are  very  much  in 
accord  with  ordinary  nephritis,  without  reference  to  any  special  cause. 

The  Paratyphoid  Infections.  Space  does  not  permit  me  to  more  than 
a  passing  comment  on  the  Goulstonian  lectures  by  Miller.***  These 
lectures  gi\'e  an  admirable  resume  of  our  knowledge  of  the  subject. 

Paratyphoid  B  Fever.  A  monograph  on  this  subject  has  been 
recently  published  by  Rathery,  Ambard,  Vansteenberghe,  and  Michel.*^ 
Their  observations  are  based  on  fifteen  months'  experience  at  the 
Zu>(lcoote  Hospital.  During  this  time,  they  treated  108S  cases,  of  which 
74  (lied,  a  mortality  of  G.S  per  cent.  The  organism  was  cultivated  from 
the  patient's  blood  in  314  cases,  and  in  the  others  diagnosis  was  made 
by  agglutination  tests.  They  call  attention  to  the  fact  that  abortive 
forms  of  the  disease  may  be  met  with,  particularly  toward  the  end  of 
an  ei)idemic,  and  also  that  these  mild  cases  may,  at  times,  suffer  very 
sexere  relapses.  The  chief  symptoms  consisted  of  a  general  weakness, 
generally  not  reaching  the  condition  met  with  in  ordinary  typhoid, 
accompanied  by  a  loss  of  appetite,  furred  tongue,  sometimes  vomiting 
or  diarrhea,  and  usually  constipation  later  on.  The  spleen  is  somewhat 
enlarged,  the  abdomen  distended,  and  there  is  headache  and  some  pain 
in  the  back  and  muscles.  The  most  common  complication  is  bronchitis. 
The  fe\'er  ma>'  last  for  a  few  days  or  even  weeks  and  is  usually  of  a  remit- 
tent type,  although  in  some  it  was  continuous,  while  in  others  it  was 
intermittent.  Relapses  are  not  uncommon,  and  small,  irregular  rises 
of  temperature  may  be  seen  during  convalescence.  The  heart  may  be 
involved  and  was  the  cause  of  death  in  30  cases,  pneumonia  in  some 
form  in  11,  intestinal  perforation  in  9,  colitis  in  3,  ])ulmonary  tuber- 
culosis in  3,  diphtheria  in  3,  parotitis  in  3,  tuberculous  meningitis  in  2, 
purpura  and  multiple  hemorrhage  in  2,  and  otitis  in  2.  The  lesions  in 
the  fatal  cases  resembled  very  closely  those  met  with  in  ordinary  typhoid. 
They  us^d  vaccines  in  147  cases,  and  believe  that  it  had  some  value  in 
shortening  the  course  of  the  disease. 

The  Prevention  of  Pediculosis.  Considering  the  amount  of  suffering 
entailed  by  infection  by  body  lice,  particularly  in  armies,  there  has 
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been  comparatively  little  work  done  on  the  practical  methods  of  pre- 
venting the  infection.  The  pro\ision  for  baths  and  for  sterilizing 
clothing  have  been  undertaken,  but  most  of  the  substances  suggested 
as  pre\entatives  in  the  form  of  insect  powders  have  been  found  to  be 
ineffective.  Empey  describes  the  ravages  of  the  "cooties,"  as  the 
British  soldier  calls  them,  very  graphically  in  his  book  Over  the  Top, 
and  states  that  the  vermin  seem  to  thrive  on  the  substances  tried 
as  ])re\enfati\es.  Gunn^°  has  made  a  preliminary  note  on  a  method  which 
looks  very  promising  and  consists  of  using  undervests  dipped  in  a  solu- 
tion of  1  per  cent,  each  of  naphthaline  and  sulphur  in  benzol.  This 
mixture  was  adopted  after  trying  out  a  very  considerable  number  of 
other  substances.  The  vests  were  made  out  of  a  very  cheap  grade  of 
muslin  and  when  treated  did  not  cause  any  irritation  when  worn  next 
to  tiie  skin.  Later  on,  in  the  course  of  the  obser\ations,  a  second-grade 
gasoline  was  used,  because  benzol  could  not  be  procured.  Drawers  were 
also  treated  in  the  same  way,  though  the  first  observations  were  made 
with  the  vests.    The  shirts  also  seemed  to  have  some  value  in  scabies. 

Pellagra.  In  a  inmibcr  of  jirevious  issues  of  Pr()GKp:ssive  Medicixe 
I  have  commented  on  the  observations  that  have  been  made  on  jjcllagra. 
For  a  number  of  years  it  was  thought  possible  that  this  disease  might  be 
one  of  the  infections  and  there  was  some  evidence  to  show  that  it  might 
be  transmitted  by  a  species  of  gnat,  the  similium.  It  can  be  pretty 
definiteh-  stated  at  the  present  time  that  the  disease  belongs  to  the 
deficiency  group,  due  to  errors  in  diet,  and  while  it  may  be  shown  in 
the  future  that  })acteria  or  other  organisms  may  play  some  part  in  the 
disease,  the  lack  of  certain  \itamins  in  the  food  must  be  regarded  as 
the  most  essential  feature. 

In  this  connection  one  might  mention  the  recent  obser\ations  of 
Chittenden  and  rnderhill'''  who  were  able  to  produce  a  pellagi'a-like 
condition  in  dogs  by  feeding  them  boiled  or  dried  peas,  cracker  meal 
containing  cotton-seed  oil  and  lard;  but  changed  to  a  suitable  diet 
brought  about  a  cure  when  instituted  sufficiently  early.  They  believe 
that  this  pellagra-like  condition  is  not  due  to  diminished  nitrogen 
intake,  or  to  any  inability'  to  maintain  a  nitrogen  e(iuilil>rium,  or  to 
])oor  utilization  of  nitrogen  and  fat. 

M((  iillom  and  I'itts^'-  also  have  held  that  pellagra  cannot  be  considered 
to  be  due  to  any  specific  unidentified  factor  or  vitamin,  i)ut  that  it  is 
probably  due  to  not  supplying  sufficient  chemical  constituents  of  the 
diet,  or  those  sup])lied  are  not  of  the  ])roper  nature  or  that  there  may  be 
an  insufficient  amount  of  the  fat-soIuMc  \itam  ns. 

Bacteriology  of  Pemphigus  Neonatorum.  Falls'"''  has  made  a  study  of  the 
organisms  found  in  a  case  of  this  disease  and  was  able  to  isolate  a  strain 
of  Sta])hylococcus  aureus  which  could  not  be  distinguished  culturally 
or  biologically  from  other  strains  of  this  organism,  but  under  certain 
circumstaiu-es  differed  nior])hologically  and  also  showed  diffi-rent  i)atho- 

^  British  Medical  Journal,  May  5,  1917,  p.  579. 
"  American  .Journal  of  Pliysiolofry,  1917,  vol.  xiv,  p.  64. 
*-  .lournal  of  Biological  Chemistry,  1917,  vol.  xxxi,  p.  239. 
"  Journal  of  Infectious  Diseases,  1917,  vol.  xx,  j).  86. 
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{jenic  tendencies.      Typical  lesions  were  produced   in  ni;in,  hut   while 
the  organism  was  pathogenic  for  the  lower  animals,  it  does  not  produce 
the  sjH'cific  disease  in  them.     This  disease  has  been  the  subject  of  a 
munber  of  observations;  as  early  as  ISSO  Demme  found  a  non-chromo- 
genic  diplococcus,  and  in  1891  Alnuiuist   isolated  an  organism  which 
closely  resembk^l  the  Staphylococcus  aureus  when  grown  on  artificial 
media.    This  organism,  when  inoculated  into  the  human  skin,  produces 
a  vesicular  erui)tion  like  pemphigus  neonatorum,  and  not  the  ordinary 
tyi)e  of  infections  characteristic  of  the  Staphylococcus  aureus.    Matze- 
nauer,  in  lUOO,  after  careful  histological  and  bacteriological  studies,  con- 
cluded that  the  organisms  which  he  had  isolated  from  cases  of  the  disease 
and  also  from  cases  of  impetigo  contagiosa  were  not  to  be  distinguished 
from  Stai)hylococcus  aureus.     In  1900  Sabouraud  suggested  that  the 
tlisease  should  be  divided  into  two  classes,  the  vesicular  tyi)e  of  Tillbury 
Fox,  and  the  pustuhir  type  of  Bochart.     He  believed  that  the  vesicular 
type  was  due  to  streptococci  originally,  but  that  they  might  later  be 
invaded  by  the  staphylococci.    Sabouraud's  views  have  not  been  gener- 
ally accepted  by  dermatologists  of  the  present  day.     In  1900  Block, 
in  a  study  of  15  fatal  cases,  found  a  Staphylococcus  albus  and  Staphy- 
lococcus aureus,  as  well  as  a  diplococcus,  in  the  skin  lesions  and  was 
able  to  isolate  a  streptococcus  from  the  heart  blood  in  some  cases,  but 
he  regarded  the  streptococcus  as  a  secondary  infection.     Clegg  and 
Wherry,  in  190(),  in  some  cases  in  the  Civil  Hospital  at  Manila,  described 
a  diplococcus  like  that  described  by  Almquist,  which  largely  resembled 
the  Staphylococcus  aureus  when  grown  in  cultures.     It  seems  highly 
probable  that  the  disease  should  be  regarded  as  due  to  a  special  strain  of 
Staphylococcus  aureus,  but  there  seems  to  be  little  doubt  that  certain 
organisms,  made  unfler  conditions  the  laws  of  which  we  are  not  familiar 
with,  may  develop  distinctive  pathogenic  properties  without  changing 
their  cultural  and  other  biological  characteristics. 

Poliomyelitis.  As  might  have  been  expected,  there  have  been  an 
eriormous  number  of  contributitms  based  on  the  experience  of  various 
observers  during  the  epidemic  of  1916.  The  New  York  City  Department 
of  Health  has  issued  a  very  extensive  and  comprehensive  report  of  some 
;U0  pages,  illustrated  with  figures,  maps,  and  tables,  dealing  with  all 
the  various  ])hases  of  the  subject.  Throughout  the  pages  which  follow 
I  have  commented  upon  the  points  Avhicli  seemed  to  me  to  be  of  most 
interest,  particularly  when  one  takes  into  consideration  the  extensive 
review  that  I  made  of  this  disease  in  Puogressiye  Medicine  for  March, 
1917.  Of  the  other  books  that  have  appeared,  the  well-known  work  of 
Lovett  on  the  treatment  of  the  disease,  and  a  monograi)h  by  I)rai)er 
of  some  149  pages  on  Acute  Puliumyclitifi,  a  book  which  takes  up  the 
study  of  a  large  number  of  cases  and  contains  many  interesting  view- 
points, as  well  as  details  of  the  course  of  the  disease  in  the  patients 
studied.  Another  publication  is  a  small  work  by  Batten,  in  England, 
his  Goulstonian  lectures  somewhat  am])lified.  In  connection  with 
Mayer,  l>^  have  at  emi)ted  to  give,  in  a  work  of  some  ."JOO  pages,  a  review 

*'  Ruhrah  and  Mayer:  Poliomyelitis  in  All  its  Aspects,  Lea  &  Febiger,  Philadelphia, 
1917. 
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of  our  knowledge  of  the  subject  up  to  the  present  time,  including  the 
history,  epidemiolog>%  and  the  clinical  manifestations  of  the  disease, 
together  Avith  the  treatment,  and,  in  fact,  have  a  tempted  to  cover  all 
the  aspects  of  the  subject.  There  will  dou})tless  be  numerous  other 
contributions  in  the  near  future. 

One  of  the  most  imjxjrtant  contributions  is  a  report  of  a  joint  com- 
mittee, representing  the  Committee  on  Public  Health  of  New  York  City, 
of  the  New^  York  Neurological  Society.  This  very  valuable  contribution^^ 
is  unfortunately  published  under  the  Society  Reports  and  is  not  given 
the  prominence  that  its  importance  warrants.  The  Committee  examined 
a  large  number  of  witnesses,  including  the  most  prominent  physicians 
who  had  personal  contact  with  the  disease  and  the  analysis  of  the 
information  thus  gained  is  i)ut  under  six  headings. 

Bacteriology  and  Pathogenesis.  The  Committee  believes  that 
the  organism  described  by  Flexner  and  Xoguchi  in  1914,  and  called  the 
globoid  bodies,  seems  to  fulfil,  in  a  general  way,  Koch's  law.  They  have 
not  been  detected  in  lesions  or  conditions  other  than  poliomyelitis.  The 
disease  has  been  produced  in  monkeys  by  them  and  the  organisms  have 
been  recovered  from  the  lesions  in  these  animals.  As  regards  the  strepto- 
cocci, they  state  that  there  is  some  evidence  in  favor  of  the  view^  that  the 
disease  might  be  produced  by  them,  but  that  certain  experimental 
facts  seem  to  argue  against  it. 

Immunity  and  Relative  Infectivity.  There  is  a  very  considerable 
relative  or  acquired  immunity,  inasmuch  as  infants  under  six  months 
of  age  and  most  adults  do  not  readily  contract  it.  The  greatest  sus- 
ceptibility is  during  the  third  and  fourth  years,  and  after  the  seventh 
year  the  natural  innnunity  seems  to  be  rai)idh'  acquired.  The  Com- 
inittee  believes  that  the  age  hmnunity  of  poliomyelitis  is  practically 
identical  with  that  of  measles,  scarlet  fever,  diphtheria  and  pertussis, 
but  it  seems  highly  probable  that  there  is  a  natural  immunity  to  polio- 
myelitis not  due  to  the  great  pre\alence  of  abortive  and  unrecognized 
attacks,  but  like  the  natural  innnunity  that  occurs  against  diphtheria, 
scarlet  fever  and  other  infections. 

Co.NLMUXKARiLiTY  AND  CoxTAGiON.  The  Committee  believes  that 
the  disease  is  communicable,  and  that  it  is  innnediately  contagious 
and  but  slightly. immediately  or  personally  contagious.  They  base  their 
\iews  on  facts  which  they  collected,  the  most  important  of  which  are  as 
follows: 

"1.  That  only  a  small  percentage  of  the  cases  have  been  shown  to 
have  arisen  from  personal  contagion,  and  in  many  of  these  there  is  not 
so  much  proof  as  inference. 

"2.  That  the  great  mass  of  the  cases  arise  without  any  history  of 
personal  contagion. 

"  'A.  That  nuiltiplc  or  family  cases  make  up  only  about  3  per  cent.,  and 
in  more  than  half  of  these  the  members  of  the  family  w'ere  attacked  at 
about  the  same  time,  and  not  sequentially. 

"4.  That  uninfected  and  healthy  children  placed  in  wards  containing 
infected  cases  do  not  take  the  disease. 

"  Medical  Record,  September  15,  1917,  p.  477. 
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o.  "^riiat  in  an  epidemic  time  (summer  of  1916),  in  institutions  caring' 
for  children  and  ottering  a  fair  mari<  for  the  disease,  there  was  no  infec- 
tion ('xce])t  in  a  few  instances.  Thiit  in  (hiy  nurseries  in  New  York  ("ity, 
babies  brought  from  their  homes  for  tiie  day  and  taken  back  at  niglit 
were  not  infectecL 

"  (J.  That  in  urban  and  rural  populations,  the  number  of  eases  per  lO(X) 
is  greater  in  uncrowded  country  districts  than  in  the  crowded  city. 

"7.  That  the  small  number  of  cases  of  personal  contagion  is  not 
explained  on  a  theory  of  very  high  prevalence  of  natural  hnmunity. 

"On  the  other  hand,  there  are  cases  which  show  as  plainly  as  clinical 
evidence  can  show,  that  personal  or  immediate  contagion  may  occur. 
Although  it  is  slight,  and  the  immunity  rate  is  high,  yet  its  existence  must 
at  present  be  reckoned  with.  We  only  wish  to  emphasize  its  small 
absolute  importance,  and  to  urge  against  burdensome  fiuarantine  restric- 
tions based  on  views  of  its  importance." 

They  believe  that  an  infected  person  probably  communicates  the 
organism  to  certain  agents,  making  them  carriers  of  the  disease  and 
include  as  possibilities,  human  beings,  certain  of  the  lower  animals, 
insects,  food,  dust  and  dirt.  They  state  that  no  animal  or  insect  has  been 
positively  identified  as  the  ordinary  and  acti\e  carrier  of  the  disease, 
and  there  is  at  present  no  method  of  detecting  a  human  carrier.  They 
also  state  that  it  seems  possible  that  certain  changes  occur  in  the  infecting 
organism  which  make  it  possible  for  the  carrier  to  transmit  the  disease 
while  the  infected  person  does  not. 

As  regards  prophylaxis,  hospitalization  and  quarantine,  they  believed 
in  following  out  the  directions  of  the  Committee  of  Conference  of  State 
and  Provincial  Boards  of  Health  of  North  America,  which  are  given 
elsewhere  in  tliis  review. 

The  section  on  Early  Diagnosis  may  be  passed  over,  inasmuch  as  I 
reviewed  this  subject  fully  in  Progressive  Medicine  for  Marcli,  1917. 

Treatment  of  the  Acute  Stage  ant)  Propiiyl.\xis.  Tliey  give  the 
following  resume  of  their  opinions  concerning  these  two  important 
features  for  the  management  of  the  disease,  as  follows: 

"In  regard  to  the  treatment  of  the  disease  in  its  acute  stage,  we 
have  received  data  as  to  the  use  of  serums — the  serums  of  imnmnized 
patients.  There  is  some  evidence  that  the  use  of  such  serums  does  good 
when  it  is  used  in  the  preparal>i:ic  stage  or  at  the  very  earliest  stage  of 
the  disease.  Injections  of  convalescent  serum,  15  to  20  c.c.  intraspinally 
alone,  or  in  addition  to  30  c.c.  intravenously  and  subcutaneously,  have 
been  recommended.  Normal  horse  serum  has  also  been  recommended, 
but  its  use  does  not  seem  to  be  advisable.  Most  of  those  who  have 
employed  serum  of  one  kind  or  another  are  conservati^■e  in  their  state- 
ments. They  make  no  clauns  that  they  have  found  a  means  by  which 
to  cope  with  the  disease  successfully.  It  is  their  belief  that  since  this 
means  of  therapy  is  the  only  one  which  has  a  rational  basis,  and  does  no 
injury  to  the  patient,  it  is  worthy  of  a  trial,  and  should  be  used  in  all 
cases  where  the  diagnosis  may  be  made  prior  to  the  parah'sis.  The 
statistics  of  their  observations,  while  extremely  suggestixe,  fail  to  bring 
conviction  that  a  specific  remedy  for  this  disease  has  been  discovered. 
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The  intraspinal  administration  of  adrenalin  has  been  recommended,  but 
is  still  in  the  experimental  stage.  Tonsillectomy,  advised  by  some,  is 
endorsed  by  few.  Lumbar  puncture  has  been  of  use  when  there  is  increase 
of  pressure,  and,  in  certain  cases,  multiple  puncture  at  twelve-hour 
intervals  has  been  helpful.  In  respiratory  difficulties,  morphine  may  be 
given  to  induce  a  minimum  of  respiration  and  oxygen,  may  be  adminis- 
tered by  intratracheal  insufflation. 

No  method  of  making  chiidrc^n  immune  to  the  disease,  or  of  testing 
out  the  question  of  their  imnuniity  by  something  analogous  to  a  Schick 
test,  has  been  discovered.  The  ordinary  methods  of  treating  acute 
attacks  have  been  already  widely  published,  and  nothing  new  has  been 
contributed. 

Prophylactic  measures,  such  as  spraying  of  the  throat  and  nose  and 
gargling,  are  deemed  not  only  unavailing  but  objectionable,  if  not 
injurious,  in  infants.  They  may  tend  to  make  the  mucous  membrane 
of  the  upper  air  passages  more  pervious  to  the  microorganism  of  the 
disease. 

New  York  Epidemic  of  1916.  I  commented  on  the  epidemic  in 
New  York  ('it>-  last  year,'  and  anyone  wishing  further  details  will  find 
them  in  the  splendid  n^port  of  the  New  York  City  Department  of 
Health,  published  in  1917,  which  may  be  obtained  from  them  or  through 
the  book  dealers.  Shaw^'"  has  given  a  short  account  of  the  disease  as  it 
occurred  in  the  State  of  New  York,  and  I  am  indebted  to  Dr.  ^Nlathias 
Nicoll,  Jr.,'''  of  the  New  York  State  Health  Department,  for  the  following 
account  which  ^\•ill  be  found  to  be  of  exceptional  interest. 

From  June  to  December  there  were  18,000  cases  and  3300  deaths.  Of 
these,  8991,  or  more  than  two-thirds,  occurred  in  New  York  City,  4186 
representing  the  cases  in  other  jjarts  of  the  State.  The  e])idemic  began 
early  in  June  in  the  borough  of  lirooklyn.  First  the  spread  was  slow, 
but  later  increased  in  intensity  and  invaded  practically  the  entire  State. 
The  disease  spread  along  the  routes  of  travel,  particularly  the  sul)urban 
lines  out  of  New  York  City,  east  into  Nassau  and  Suffolk  counties,  and 
northward  to  the  outlying  communities  in  Westchester.  The  counties 
bordering  (m  the  Hudson  River  were  then  invaded,  and  the  disease 
spread  north  and  northwest  along  the  railroad  lines  out  of  the  State. 

The  fatality  rate  was  about  25  i)er  cent.,  which  is  higher  than  the  rate 
observed  in  any  of  the  previous  large  ei)idemics.  The  table  of  the 
epidemic  shows  an  apparent  increase  in  the  fatality  rate  toward  the  end, 
but  this  was  probably  due  to  the  fact  that  the  number  of  cases  was 
rapidly  diminishing,  while  the  ])revi()usly  reported  cases  were  dying  off; 
tliis  causes  the  ai)parent  increase  in  the  rate. 

In  the  rural  districts  a  much  higher  proportion  of  the  i)()j)ulati()n  was 
affected  than  either  in  New  York  City  or  the  ui)-State  cities.  On  an 
average,  2.4  per  cent,  of  the  persons  of  the  rural  sections  were  attacked, 
and  only  1.6  in  Ncav  York  City,  and  0.6  per  thousand  in  the  ui)-State 
cities,  as  a  whole.  The  deaths,  however,  were  less  in  the  rural  sections, 
19.8  per  cent.;  the  ui)-State  cities  following  with  22.6  per  cent.,  and  in 

'■^  Journivl  of  American  Medical  Association,  .July  21,  l'.il7,  \).  1G7. 
"  American  .Journal  of  Diseases  of  Children,  August,  1917,  p.  69. 
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New  York  City,  '27. '2  \n-r  cent.  The  nuinlKT  oF  deaths  ainoiif^  males 
was  50  per  cent,  higlier  than  among  females.  Practically  the  same 
proportion,  ()()  and  40  per  cent.,  were  observed  in  New  York  City  and 
ui)-State,  at  the  difi'erent  ages  and  from  month  to  month. 

In  the  first  7.')()0  cases  in  New  ^Ork  City,  almost  SO  per  cent,  were 
among  children  nnder  five  years  of  age;  over  95  per  cent,  under  ten, 
and  o\er  9S  per  cent,  under  sixteen,  while  up-State  less  than  two-thirds 
of  the  cases  were  under  five  years,  8()  per  cent,  imder  ten,  and  over  7 
per  cent,  beyond  the  age  of  fifteen.  In  rural  New  York  only  55  per  cent. 
of  the  cases  occurred  among  children  under  five  years  of  age,  half  as  many 
between  the  ages  of  five  and  ten,  and  10  per  cent,  of  all  cases  were  among 
persons  older  than  fifteen.  The  higher  fatality  among  adults  shows  a 
decided  contrast  in  the  difi'erent  sections.  In  New  York  City  nearly 
4  out  of  every  5  deaths  were  under  five  years  of  age,  and  97  ])er  cent, 
of  all  deaths  occurred  among  persons  under  fifteen  years  of  age.  In  the 
rural  districts  45.5  ])er  cent,  were  under  five  years,  and  80.9  per  cent, 
under  fifteen,  with  fully  19.1  per  cent.,  or  1  out  of  every  5  deaths 
occurring  in  adults,  that  is,  persons  beyond  the  age  of  fifteen.  It  has 
been  suggested  that  the  explanation  of  the  difi'erence  is  that  the  urban 
population  has  acquired  a  certain  degree  of  Lmmunity,  while  the  rural 
])oj)ulation,  being  more  scatt(>red  and  less  in  contact,  has  not. 

A  study  made  to  determine  the  length  of  time  persons  with  the 
disease  were  a  source  of  active  infection  shows  that  the  period  is  at  least 
eight  days  after  the  onset  of  the  disease,  and  there  was  A^ery  little  evidence 
of  the  disease  being  contracted  from  a  person  who  had  been  ill  longer 
than  two  weeks,  which  suggests  the  limit  of  the  necessary  period  of 
isolation  be  required  for  suspected  cases  in  future  epidemics. 

One  of  the  lessons  learned  from  the  epidemic  in  New  York  City  was 
the  value  of  ])ublicity  and  education.  The  educational  cami)aign  in 
New  York  was  thoroughly  done  through  the  newspapers,  by  distribution 
of  literature,  and  so  on,  and  the  result  was  that  an  unusual  degree  of 
care  was  taken  of  all  children  as  regards  cleanliness,  food,  and  all  other 
precautions.  The  result  was  that  there  has  been  a  saving  of  infant  life 
in  New  York  City  sufficient  to  ofi'set  the  number  of  deaths  from  infantile 
paralysis.  During  the  first  thirty-five  weeks  of  1916,  out  of  every  1000 
infants  born  Ol;!  died,  while  during  the  first  thirty-five  weeks  of  1915 
out  of  every  1000  infants  born  105  died.  The  infant  death-rate  is  a 
fair  estimate  of  the  sanitary  conditions  prevailing  in  a  connnunity,  and 
this  lowering  in  New  York  is  attributed  to  the  ell'ect  of  education  which 
resulted  from  the  poliomyelitis  epidemic. 

Herrman,'''*  in  an  account  of  his  experience  during  the  New  York 
epidemic,  believes  that  the  susceptibility  to  the  disease  of  children  under 
thirteiMi  >ears  of  age  is  less  than  to  the  other  connnunicable  diseases  of 
childhood  and  figures  it  at  about  2  per  cent.  In  his  experience,  persons 
who  had  i)olio7nyelitis  seemed  to  be  more  susceptible  to  nasojjharyngeal 
infections  than  others.  In  addition,  he  did  not  find  that  children  who 
are  susceptible  to  the  disease  are  any  more  susceptible  than  to  other 
more  contagious  diseases. 

^  Journal  of  American  Medical  Association,  July  21,  1917,  p.  163. 
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Craster^^  has  jijiven  an  account  of  the  disease  as  it  occurred  in  Newark, 
New  Jersey,  in  lOlO.  'J'his  city,  j^erliaps,  had  the  severest  infection  of 
any  lar^^e  nuuiicipaUty.  It  is  supposed  that  the  virus  was  carried  from 
the  original  focus  in  Brooklyn  to  Newark  in  July,  1916,  and  the  first 
case  occurred  in  the  family  of  an  express  driver  who  went  daily  to 
Brooklyn. 

Direct  exposure  to  patients  was  known  in  79  instances;  there  were 
2  cases  in  one  family  reported  (■)6  times.  It  is  interesting  to  note  that 
there  was  no  note  of  infection  occurring  in  a  hospital.  The  mortality 
was  26.3  per  cent,  during  the  epidemic,  and  85.4  per  cent,  of  the  fatal 
cases  were  under  five  years  of  age,  and  83. S  per  cent,  of  all  cases  were 
under  this  age.  CVaster  does  not  believe  that  infection  by  direct  contact 
is  the  commonest  mode  of  infection,  although  he  belie\es  it  possible. 
lie  also  believes  that  the  disease  is  carried  from  place  to  place  by  some 
human  carrier. 

Poliomyelitis  i\  Australia.  The  review  of  an  article  by  Cox"" 
showed  that  the  first  recognized  sporadic  cases  occurred  in  1887.  though 
it  seems  j)r()l)able  that  the  disease  may  have  occurred  and  been  unrecog- 
nized before  that  time.  One  of  the  cases  occurred  in  New  South  Wales, 
and  the  other  in  South  Australia.  In  1890  there  were  3  fatal  sporadic 
cases  in  New  South  \Yales,  and  in  1893,  3  cases  occurred  in  one  family 
also  in  the  same  colony.  The  first  epidemic  of  any  inportance  occurred 
at  Port  Lincoln,  in  Australia  in  1895,  and  the  second  in  the  summer  of 
1903-1964,  when  the  disease  started  in  Sydney  and  si)read  over  the 
greater  part  of  New  South  Wales  and  Queensland.  This  particular 
season  was  wet  and  cool.  In  1909  there  were  a  couple  of  small  epidemics 
in  New  South  Wales,  and,  following  this,  something  under  50  cases  were 
reported  each  succ<'eding  year,  including  1914.  In  Queensland  there 
was  a  small  ej)id('mic  in  1904,  and  again  in  1914,  the  latter  including 
over  200  cases.  The  disease  has  also  been  re])orted  from  South  Australia, 
Tasmania,  and  Victoria. 

Histological  Changes.  An  article  of  some  interest  on  the  histo- 
])athology  of  human  and  experimental  poliomyelitis  is  by  Ilassin.''' 
His  studies  on  animals  include  monkeys,  rabbits,  and  5  cases  in  sheej). 
In  the  last-named  animals  the  disease  svas  produced  by  intraperitoneal 
and  intracerebral  inoculations  of  emulsions  from  human  brains  of 
patients  who  had  died  from  the  disease.  One  was  also  caused  b\'  inocula- 
tion of  an  emulsion  of  the  brain  of  the  first  sheep  used.  Two  of  the 
cases  were  small  lambs,  both  of  which  were  injected  intras])inally  by 
Nuzum  with  2  c.c.  of  a  cerebrospinal  fluid  culture  and  the  srcond  with 
1  c.c.  of  spinal  fluid  culture  from  a  poliomyelitis  patient.  The  histo- 
pathological  findings  in  the  sheep  in  these  cases  were  by  no  means 
uniform,  and  the  author  is  careful  to  state  that  a  definite  or  sure  patho- 
logical diagnosis  of  acute  anterior  poliomyelitis  in  the  animals  of  this 
series  could  not  be  made  by  any  means. 

Until  it  has  been  very  definitely  proven  that  the  organisms  which 

'9  .loiiriiul  i)f  Amorican  Medical  A.s.sociation,  May  2(),  H)17,  p.  \ry',i'j. 
•0  Puhlic  Health  Reports,  October  5,  1917,  p.  1663. 
•'  New  York  Medical  .Journal,  July  21,  1917,  p.  89. 
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Nuzuiii  and  others  have  grown  are  the  cause  of  poliomyelitis,  it  would 
not  be  right  to  include  these  observations  with  those  made  and  in  which 
there  was  no  question  of  the  diagnosis. 

Blanton*'-'  has  also  made  an  anatomical  study  of  15  cases  of  acute 
poliomyelitis,  and  this  article  should  be  consulted  })y  anyone  particularly 
interested  in  the  sul)jcct.  Among  other  things,  he  found  ganglion  cells 
in  which  no  change  could  be  made  out  occurring  side  by  side  with  other 
ganglion  cells  showing  extreme  injury  and  lying  in  a  region  of  advanced 
cellular  infiltration,  and  also  disintegrating  cells  and  sections  which  were 
strikingly  free  from  infiltration.  These  observations  have  led  lilanton 
to  the  older  view  held  by  Charcot  and  Jortroy,  Dejerine  and  l^issler,  and 
others,  that  the  ganglion-cell  injury  is  not  necessarily  secondary  to  the 
interstitial  changes  of  edema,  congestion  and  cell  accumulation,  but  is 
very  likely  the  result  of  injury  due  to  the  toxins  of  the  organism,  or  the 
organism  itself  in  some  way.  The  more  recent  observations  of  Gold- 
scheider,  Starr,  Taylor,  Wickman,  Strauss,  and  others,  have  expressed 
the  opposite  opinion,  that  the  ganglion-cell  changes  were  secondary 
to  the  infiltration.  Bruining  is  one  of  the  more  recent  writers  who  takes 
the  older  view. 

Blanton  also  noted  that  while  the  thymus  usually  appeared  normal 
on  macroscopic  examination,  regressive  changes  were  noted  micro- 
scopically, the  small  thymic  cells  very  often  showed  signs  of  injury  and 
the  large  phagocytic  mononuclears  were  sometimes  nucleated  or  some- 
times contained  quantities  of  nuclear  debris.  In  a  study  of  the  pathology 
of  the  th^Tiius  gland,  Poppenheimer  pointed  out  that  the  th\Tnus  is 
exceedingly  susceptible  to  injury  and  that  changes  may  take  place  with 
astonishing  quickness,  both  in  acute  and  chronic  infections. 

The  Relation  of  the  Nose  and  Throat  to  Poliomyelitis.  In  the 
New  ^'ork  epidemic  of  1916,  a  study  was  made  to  determine  if  there 
was  any  relation  to  diseases  of  the  nose  and  throat  and  poliomyelitis  and 
whether  the  disease  was  more  common  with  adenoids  and  tonsils  than  in 
those  in  whom  the>'  had  been  removed.  It  was  found  that  a  large  number 
of  children  with  poliomyelitis  had  pathological  conditions  of  the  nose  and 
throat,  either  disease  and  hypertrophy  of  the  tonsils  and  adenoids,  or 
both.  This,  of  course,  would  be  expected,  as  disease  of  the  tonsils  and 
adenoids  is  extremely  common  at  the  i)resent  day  in  early  life.  It  was 
also  noted  that  a  large  number  of  children  with  poliomyelitis  showed 
marked  hyperemia  of  the  nasopharynx  and  throat,  that  is,  of  the  tonsils, 
anterior  pillars,  and  soft  palate.  This  condition  often  resembled  that 
seen  in  scarlet  fcAer,  or  due  to  infection  with  a  streptococcus.  It  was 
also  observed  that  only  a  small  percentage  of  cases  previously  operated 
on  for  tonsils  and  adenoids  were  found  afterward  with  the  disease,  and 
in  that  group  of  cases  the  percentage  of  reco\eries  was  very  much 
higher  than  in  unoperated  <-ases.  The  number  is  too  small  to  draw  any 
very  definite  conclusions,  l)ut  at  the  sauie  time  it  is  very  suggestive. 

A  series  of  2000  cases  was  stutlied.  Of  these,  45  had  been  operated 
u})on;  19  out  of  39  of  these  recovered  completely,  or  46  per  cent.;  1955 

6-  Journal  uf  Medical  Research,  l'J17,  vol.  xxxi,  j).  1. 


158  INFECTIOUS  DISEASES 

cases  u'ere  not  operated  upon.  There  were  complete  recoveries  in  but 
15  per  cent.  While  these  observations  are  striking,  one  should  be  slow 
in  junipino;  at  any  conclusion,  and  they  should  be  confirmed  by  other 
obser\ers  in  other  localities  before  being  made  a  basis  for  practical 
application. 

Another  study  was  undertaken  on  1404  children  whose  tonsils  and 
adenoids  had  been  removed.  Not  one  of  these  developed  the  disease, 
although  in  18  instances  cases  developed  in  the  family,  and  in  9-3 
instances  in  the  same  house. 

Poliomyelitis  axd  Decayed  Teeth.  Fischer"^  suggests  the  possi- 
bility of  the  infection  entering  through  carious  teeth.  Whether  or  not 
this  is  the  case,  the  mere  suggestion  is  a  very  strong  point  in  urging 
the  all-important  dental  hygiene,  a  much-neglected  point,  particularly  in 
children. 

Poliomyelitis  in  Lower  Floors.  A  point  of  extraordinary  interest  is 
brought  out  in  the  New  York  epidemic  of  1916,  in  which  it  was  found 
that  most  of  the  cases  of  the  disease  occurred  on  the  first  and  second 
floors  of  the  taller  houses  and  a  very  much  lesser  proportion  of  cases  on 
the  floors  al)ove.  The  explanation  of  the  greater  number  of  cases  on  the 
lower  floors  may  be  due  to  the  fact  that  they  have  less  light,  less  air, 
and  are  more  exposed  to  rodents  than  the  upper  floors.  Scarlet  fever 
and  di])htheria  do  not  show  this  tendency. 

This  point  ma\'  be  of  importance  in  solving  the  problem  of  trans- 
mission, inasmuch  as  it  seems  to  be  a  point  in  the  favor  of  the  possibility 
of  the  disease  being  transmitted  by  rat  fleas. 

The  Fakly  Recocxitiox  of  Poliomyelitis.  I  commented  at  some 
length  on  this  subject  in  Progressive  Medicine  for  March,  1917,  so 
that  it  will  not  be  necessary  to  repeat  what  I  wrote  at  that  time,  but 
merely  to  call  attention  to  some  of  the  contributions  on  this  subject,  as 
the  one  by  Haynes^'  and  to  the  statement  of  Jeans  and  Johnston"^  who 
believe  that  the  colloidal  gold  reaction  will  be  sufficient  to  difl'erentiate 
between  jjoliomyelitisand  conditions  giving  a  normally  appearing  cerebro- 
spinal fluid,  as  meningismus.  Draper'^^has  described  the  various  phases 
of  the  disease  very  well  and  suggests  the  name  of  dromedary  group  for 
those  cases  which  show  an  inter\al  of  well-V)oing  between  the  two  i)eriods 
of  illness.  If  the  disease  is  regarded  as  a  general  infection,  one  can 
rea(HIy  assume  that  in  a  great  number  of  instances  the  virus  does  not 
get  into  the  nervous  system  at  all,  so  that  the  only  manifestations  of  the 
disease  are  fever  and  its  accompaniments.  These  cases  get  well  and  may 
escape  recognition  entirely,  or  they  may  be  called  abortive  or  non- 
pa  raKiic  cases.  In  the  dromedary  group  the  virus  produces  symptoms 
of  a  general  infection  flrst,  then  there  is  a  remission,  and  at  the  time 
the  virus  enters  the  nervous  tissue  there  is  again  fever  and  the  production 
of  more  or  less  intense  nervous  symptoms,  together  with  paralysis  in 
many  instances.    In  other  cases  the  child  is  ill  for  two,  three  or  more 

^  Weekly  Bulletin  of  the  Department  of  Health  of  New  York,  May  12, 1917,  p.  146. 
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days  and  there  is  no  ivmissiuu  in  the  illness,  and  these  are  douhtless  cases 
in  which  the  ori^nnal  dose  of  the  virus  is  either  greater  or  more  intense, 
or  else  the  individual's  resistance  is  lowered,  or  the  symptoms  of  a  general 
infection  keep  up  until  the  nervous  symptoms  are  manifest;  and  there  is 
still  another  group  in  which  the  sym])toms  ar(>  marked  from  the  first, 
and  these  may  be  due  to  the  ^•irus  reaching  the  nervous  system  before 
it  enters  the  body,  the  original  infection  producing  very  slight  general 
symptoms  for  some  reason  or  other. 

Neustaedter'"'  believes  that  paleness  and  edema  of  the  nasopharyngeal 
mucosa  accompanied  in  the  early  stages  by  a  serous  and  frothy  trans- 
udate is  constant  and  pathognomonic  of  the  earliest  prodromal  stage. 
Colliver'^8  gives  a  table  of  the  early  symptoms  in  which  he  mentions  the 
changes  in  disposition,  fever  and  anorexia,  with  constipation  or  diarrhea, 
lack  of  coordination,  h>'persensitiveness  of  the  skin,  drowsiness,  pain, 
tremor  of  certain  groups  of  muscles  and  hyperacusis  in  the  bulbar  cases. 
Other  articles  in  this  connection  and  with  reference  to  the  symptom- 
atology are  by  Koplik*'"  and  Fischer''  who  lays  great  stress  on  what  he 
designates  as  Colliver's  sign,  that  is,  the  tremor  and  twitching  of  the 
muscles.  Gordon'^  lays  considerable  stress  on  the  value  of  studying  the 
reflexes,  particularly  the  patellar  and  Achilles,  and  that,  during  an 
epidemic,  cases  that  show  either  an  exaggeration  or  diminution  should 
be  regarded  with  great  suspicion.  Shefheld'-  conunents  at  some  length 
on  the  symptomatology  and  calls  attention  to  the  frequency  with  which 
the  disease  starts  with  sore  throat,  and  in  which  the  diagnosis  of  tonsil- 
litis may  be,  and  often  is,  made.  The  Harvard  Infantile  Paralysis 
Commission'^  reviews  its  work  and  states  that  of  187  calls  received,  only 
12:>  proved  to  be  poliomyelitis.  Wilson^^  has  also  made  a  study  of  the 
prodromal  symptoms  and  lays  particular  stress  upon  obtaining  a  careful 
history  of  the  attacks  as  leading  one  to  a  correct  interpretation  of  symp- 
toms.   She  made  a  study  of  400  patients  in  the  Willard  Parker  IIosjHtal. 

Latjokatory  Diagnosis.  I  commented  on  this  subject  last  year. 
There  have  been  a  number  of  interesting  and  imjiortant  contributions  in- 
cluding one  each  by  Xeal,"^  Zingher,"«  Abramson,"  and  Kohner.'S  Zingher 
suggests  the  two  bedside  tests,  thv  foam  test,  in  which  the  spinal  fluid  is 
shaken  in  a  test-tube,  the  fluid  from  meningitis  and  poliomyelitis  pro- 
duces a  more  persistent  and  denser  foam,  and  also  the  (ironnd-qlass 
appearance  of  the  fluids-  when  viewed  by  transmitted  light.  Zingher  also 
has  an  extensive  article  in  the  report  of  the  Xew  York  Board  of  Health. 
Kolmer  has  studied  the  cerebrospinal  fluid  in  a  number  of  diflerent 
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ways  and  has  found  that,  as  might  be  expected,  the  cerebrospinal  fluids 
may  show  an  increased  yrotein,  and,  in  connection  with  Matsunami,  he 
has  made  a  comparative  study  of  the  various  methods  of  detecting  it 
and  beheves  the  Xonne-Apelt  technic  the  most  satisfactory.  In  connec- 
tion with  the  same  observer,  he  studied  the  reduction  reaction  of  Mayer- 
hofer,''^  using  potassium  permanganate,  but,  after  examining  78  fluids 
from  various  cases,  he  came  to  the  conclusion  that  it  was  of  no  value. 
Kolmer,  in  connection  with  Meine,  has  also  studied  the  pcnneahiUty 
of  the  meninges  and  choroid  plexus  by  using  the  Weil-Kafka  hemolysin 
reaction.  In  ordinary  individuals,  over  90  per  cent,  contained  natural 
antisheep  hemolysin  as  a  substance,  which,  in  the  presence  of  complement, 
will  hemolyze  the  red  blood  corpuscles  of  sheep.  This  substance  is  not 
present  in  the  normal  cerebrospinal  fluid,  but  when  there  is  acute 
meningitis  this  hemolysin  may  pass  through  the  choroid  plexus  and  so 
be  present,  and  it  has  been  demonstrated  in  cases  of  acute  meningitis. 
In  the  cases  studied  6G  per  cent,  showed  the  hemolysin  alone,  and  30 
per  cent,  showed  both  the  hemolysin  and  complement,  while  all  the 
control  fluids  were  negative.  This  test,  of  course,  has  no  specific  value, 
merel\'  that  it  shows  that  the  permeability  of  the  choroid  plexus  has  been 
interfered  with.  In  connection  with  the  same  observer,  Kolmer  found 
that  riauptmann's  saponin  reaction  was  negative. 

The  Colloidal  Gold  Reaction  to  the  Cerebrospinal  Fluid  in 
Acute  Poliomyelitis.  After  studying  the  cases  in  a  small  epidemic 
occurring  in  Baltimore  in  1916,  Felton  and  Maxcy,**"  have  given  the  results 
of  their  studies  in  reference  to  the  reactions  with  Lange's  colloidal  gold 
test.  This  test  was  carried  out  according  to  the  method  advised  by 
Miller,  Brush,  Hammers  and  Felton,^'  whose  article  should  be  consulted 
by  those  unfamiliar  with  the  reaction.  They  suggest  that  the  difi'erent 
reactions  be  classified  as  occurring  in  zone  1  (paretic  zone),  maximum 
precipitation  from  1  to  10  to  1  to  60,  with  complete  decolorization ; 
zone  2  (luetic),  maximmn  precipitation  from  1  to  40  to  1  to  60,  with 
decolorization  up  to  4  (light  blue);  zone  3  (meningitic),  maximum 
precipitation  beyond  1  to  160,  producing  a  maximum  decolorization  of 
3  (blue).  In  the  acute  stage  the  fluid  reacts  in  dilutions  of  from  1  to  40 
and  from  1  to  160.  Later  on  in  the  disease,  in  the  second  and  third  weeks, 
the  reaction  either  remains  the  same  or  there  is  a  tendency  to  clear  up 
in  some  cases,  while  in  others  there  is  precipitation  in  higher  dilutions. 
During  this  period  there  is  no  constant  rule.  In  the  fourth  to  the  eighth 
week  the  reaction  returns  practically  to  the  globulin-albumin  content, 
and  still  occurs  in  dilutions  of  1  to  40  and  1  to  160.  The  authors 
suggest,  inasmuch  as  the  reactions  occur  constantly  in  the  same  zone, 
that  they  may  be  of  help  in  making  a  diagnosis  in  poliomyelitis. 

Jeans  and  Johnson^^  also  made  a  study  of  the  gold  chloride  test  with  a 
result  about  as  given  above.  They  found  the  reaction  occurring  in  the 
lower  dilutions  and  when  that  did  occur  in  the  iniddk"  or  meningitic 
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zone  it  was  not  restricted  to  the  middle  zone,  but  also  appeared  in  the 
first  zone. 

Complement-fixation  in  Poliomyelitis.  Kolmer  and  Freese'*^ 
have  made  a  study  of  this  subject  which  had  previously  been  studied 
by  a  number  of  different  observers,  including  Wollstein,  who  obtained 
negative  results  in  a  small  series  of  cases;  Lebredo  and  Recio,  who  tested 
3  cases  and  said  they  got  a  positive  reaction  in  1,  using  extracts  of  various 
organs  as  antigens.  Gay  and  Lucas,  in  a  series  of  tests  could  find  no 
evidence  of  antibodies  or  antigen  in  the  spinal  fluid  and  blood  serum  of 
monkeys  with  the  disease,  or  in  human  beings.  Kolmer  and  Freese 
found,  in  employing  very  delicate  technic  by  using  large  doses  of  antigen 
and  cerebrospinal  fluid,  that  a  small  percentage  of  positive  reactions 
occurred  with  salt  solution  in  the  spinal  cord,  pons  and  medulla,  cere- 
bellum, cerebrum,  spleen  and  liver  of  fatal  cases  of  the  disease.  They 
found  that  alcoholic  extracts  from  these  tissues  were  negative.  P^xtracts 
from  the  liver  and  spleen  showed  a  greater  number  of  reactions  and  a 
greater  degree  of  inhibition  of  hemolysis  than  extracts  made  from  the 
other  tissues.  They  suggest  that  the  results  indicate  that  the  antibody 
substance  concerned  in  the  test  is  present,  or  at  least  more  easily 
detected,  in  cerebrospinal  fluid  than  in  serum,  but  they  also  state  that 
the  micrococci,  so  easily  cultivated  from  the  cerebrospinal  fluid  of 
poliomyelitis,  may  possess  sufficient  virulence  to  produce  antibodies, 
but  this  would  not  necessarily  indicate  that  they  should  be  regarded 
as  the  cause  of  the  disease.  The  results,  in  the  main,  are  in  accord  with 
those  of  other  observers,  that  is,  the  reactions  are  too  irregular  and 
weak  to  be  of  any  practical  value  in  the  diagnosis  of  the  disease. 

The  Persistence  of  Immune  Bodies.  The  length  of  time  the  im- 
mune bodies  last  in  the  body  is  a  matter  of  conjecture.  Flexner  and 
Amoss^*  report  an  instance  in  which  they  found  the  immune  bodies  on  the 
sixth  day  of  the  disease,  and  they  have  been  found  years  afterward. 
Netter  is  of  the  opinion  that  the  most  potent  serum  is  found  between 
three  months  and  four  years  after  an  attack  of  the  disease. 

The  Spinal  Fluid  and  the  Virus  of  Poliomyelitis.  Abramson*^ " 
has  a  short,  but  interesting,  article  on  this  subject.  Efforts  to  demon- 
strate the  virus  of  poliomyelitis  in  the  spinal  fluid  of  human  patients 
suffering  with  the  disease  have  all  proved  negative,  but  Flexner  and 
I.«wis  were  able  to  demonstrate  it  in  the  cerebrospinal  fluid  of  an  infected 
monkey  three  days  after  the  intracerebral  injection  of  the  virus,  which 
suggests  that  in  some  period  the  virus  may  be  j^resent,  even  though  it  be 
in  such  small  quantities  as  not  to  be  capable  of  demonstration.  Nuzum 
and  Herzog,  in  90  per  cent,  of  cases  were  able  to  grow  the  Gram-positive 
coccus  from  cases  of  the  disease  in  human  beings.  Abramson,  on  the 
other  hand,  in  a  study  of  1200  fluids  from  patients  with  acute  polio- 
myelitis in  all  stages,  using  similar  culture  media,  was  unable  to  get 
any  gro^^ths  whatever,  except  a  few  evident  contaminations.  In  40 
instances  the  fluids  were  centrifuged  at  high  speed  for  three-quarters  of 

^  Journal  of  Immunology,  April,  1917,  p.  327. 

*^  Journal  of  Experimental  Medicine,  1917,  vol.  xxv,  p.  499. 

**  Journal  of  American  Medical  Association,  February  17,  1917,  p.  5-40, 
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an  hour,  and  the  sediments  amounted  to  1  c.c.  of  very  turbid  fluid.  This 
was  injected  into  a  rhesus  monkey.  Cultures  inoculated  with  some  of  the 
sediment  remained  sterile,  and  the  monkey  did  not  develop  the  disease 
during  a  period  of  two  months.  After  this  time  the  animal  was  inocu- 
lated with  0.5  c.c.  of  poliomyelitis  virus  and  developed  the  disease  after 
an  incubation  period  of  eleven  days. 

Neutralization  of  the  Virus  of  Poliomyelitis  by  Nasal  Wash- 
ings. Amoss  and  Taylor*^  have  made  some  interesting  experiments  and 
have  shown  that  the  washings  of  the  nasal  and  pharyngeal  mucosa  pos- 
sesses a  definite  power  to  inactivate  or  neutralize  the  active  po^^'er  of  polio- 
myelitis. This  power  varies  at  different  times  in  the  same  individual, 
and  inflammatory  conditions  of  the  nose  and  throat  either  diminish  or 
inhibit  the  power  of  neutralization  entirely.  The  neutralizing  substance 
is  water-soluble  and  apparently  is  organic.  Its  action  apparently  does 
not  depend  upon  the  presence  of  mucin  as  such.  They  have  not  made  a 
sufficient  number  of  tests  to  ascertain  whether  adults  and  children  differ 
with  respect  to  the  existence  of  this  neutralizing  j)roperty  in  the  nasal 
secretions.  They  suggest  that  it  is  possible  that  the  production  of  healthy 
carriers  through  contamination  with  the  virus  may  be  determined  by  the 
presence  or  absence  of  this  inactivating  or  neutralizing  property  in  the 
secretions.  This  subject  may  prove  to  be  a  fertile  field  for  further  investi- 
gation, and  it  would  be  exceedingly  interesting  to  have  determined  what 
effect  antiseptics  have  on  these  substances. 

The  Choroid  Plexus  and  the  Virus.  Flexner  and  Amoss^^  have 
shown  that  the  meningeal  choroid  plexus  is  normally  capable  of  excluding 
from  the  nervous  system  the  virus  circulating  in  the  blood  and  also  in  pre- 
venting infection  from  the  virus  present  on  the  nasal  mucosa.  They  have 
found  that  normal  monkey  or  horse  serum,  isotonic  salt  solution,  Ringer's 
solution,  and  Locke's  solution,  when  injected  into  the  meninges,  cause  an 
irritation  which  diminishes  the  protection  of  the  choroid  plexus  and  per- 
mits the  virus  of  poliomyelitis  introduced  into  the  blood  to  pass  into  the 
central  nervous  system.  Simple  lumbar  puncture,  when  there  has  been 
no  hemorrhage,  does  not  seem  to  have  any  influence  upon  the  passage 
of  the  \irus  into  the  central  nervous  system;  but  if  there  has  been 
hemorrhage,  this  seems  to  increase  the  permeability.  Immune  serum  is 
the  only  substance  which  is  not  succeeded  by  infection  from  the  virus 
introduced  into  the  blood.  These  observations  would  seem  to  be  another 
reason  for  using  inmuuie  serum  in  preference  to  any  of  the  other  sub- 
stances suggested. 

Flexner  and  Amoss  liaxi'  kept  specimens  of  virus  of  poliomyelitis 
in  the  spinal  cord  and  medulla  of  human  beings  and  monkeys  in  50  per 
cent,  glycerol  at  refrigerator  temj)erature  for  six  years.  The  specimens 
had  lost  a  part  of  their  activity  and  it  took  larger  and  repeated  doses  to 
])rodu<'e  infcftion.  The  tissues  em])l()yed  did  not  show  any  streptococci 
or  other  ordinary  bacteria. 

**  Journal  of  Experimental  Medicine,  April  1,  1917,  j).  507. 
8'  Ibid.,  p.  525. 
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TEMPp:RATrKE  AM)  PuLSE  IN  POLIOMYELITIS.  McMillan^*  calls 
attention  to  the  lack  of  relation  between  the  temj)erature  and  the 
j)nlse  rate.  lie  <lescribes  his  observations  as  follows:  "With  the  initial 
rise  of  teni])eratnr(^  at  the  time  of  the  onset,  there  is  an  initial  rise  of  the 
pulse  rale.  The  j)ulse  l)e<i;an  to  fall  at  the  same  time  that  the  temperature 
fell,  but  more  rapidly  in  proj)ortion.  Upon  hitting  the  low  mark,  the 
})ulse  rate  often  increased  to  a  marked  degree  while  the  temperature 
continued  to  fall  to  normal  or  subnormal.  In  general  figures,  the  pulse 
rate  in  children  from  two  to  five  years  of  age  varied  from  SO  to  200,  and 
the  cases  hi  which  th(>  pulse  rate  rose  to  over  KiO  rarely  reco\ere(l." 
He  also  calls  attention  to  that  fact  that  there  may  be  a  change  of  over 
30  to  40  lieats  without  any  change  of  temperature,  and  that  in  the  fatal 
cases  the  pulse  may  become  so  rapid  and  thready  as  to  be  uncountable. 
The  resphation  rate  may  follow  the  pulse  rate,  roughly  speaking,  about 
one-third  or  a  little  less  to  the  rate  of  the  pulse. 

The  Eve  Comi'Lications  of  Poliomyelitis.  There  have  been  \ery 
few  observations  made  on  the  eye  complications  and  there  is  some 
difference  of  opinion  regarding  the  state  of  the  eye-grounds.  Tedeschi 
reported  a  case  in  ^\hich  there  was  oiytic  atrophy  in  an  old  case.  Wickman 
reported  oj)iic  iiriirifi.s  in  a  recent  case,  but  Miiller,  in  a  study  of  a  con- 
siderable number  of  cases,  did  not  find  any  changes  in  the  eye-grounds 
and  was  of  the  ophiion  that  if  any  change  was  present  the  case  was  not 
to  be  classed  as  poliomyelitis.  Posey  and  Swindells^^  have  reported  an 
instance  of  a  boy,  aged  seven  years,  who  was  taken  with  ])oliomyelitis 
on  August  19,  and  three  days  later  develojicd  complete  paralysis  of  the 
right  arm  and  leg.  On  September  10  the  movements  had  returned  rather 
completely,  but  there  was  still  slight  deltoid  paralysis.  On  September 
12  there  was  a  diplopia,  due  to  paralysis  of  the  sixth  nerve.  Total 
blindness,  Avidely  dilated  pupils,  slightly  greater  on  the  right  side, 
followed.  Thirty-seven  cubic  centimeters  of  clear  fluid  were  remo\'ed  bv 
lumbar  puncture,  and  the  pains  and  headache,  which  the  child  had  had, 
disaj)i)eared.  He  was  seen  by  Posey  on  September  25.  Had  large, 
non-reacting  pupils,  total  blindness  in  each  eye,  the  optic  nerves  were 
grayish  white  and  the  outlines  sharply  defined.  There  was  marked 
reduction  in  the  size  of  the  retinal  vessels.  ^lovements  of  the  eye  were 
good,  with  the  exception  that  the  child  could  not  rotate  the  left  eye 
outward.  Diagnosis  was  made  of  sim])le  (ifri)phii  with  juiralysis  of  flw 
Icff  sl.rtli  iifnr. 

The  later  literature,  prior  to  the  article  of  riithoH''"' contained  no  men- 
tion of  the  optic  nerve  being  affected  in  poliomyelitis.  Posey  was  inclined 
to  believe  that  the  optic  atroi)hy  in  his  case  was  due  to  comj)licating 
meningitis.  The  in^•olvement  of  the  cranial  nerves  is  not  infre(|ue]it. 
The  following  tables  give  some  idea  of  what  has  been  observed,  and, 
together  with  MaAcr,  I  reviewed  this  matter  at  some  length  in  our  book 
on  Poliomyelitis: 

««Ncw  York  Medical  Record.  Fchruary  :i,  H)17,  ]i.  204. 
«9  Ophthalmic  Record,  191(i,  vol.  xxv.  p.  (309. 
'"  Graefe  8aemisch,  XI,  vnl.  ii,  p.  308. 
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"In  the  Swedish  epidemic  of  1905  Wickman  collected  42  cases  out  of 
685.    These  were  arranged  as  follows: 

Cranial  nerve  affec- 
tions associated  Cranial 
with  spinal  nerve  nerves  alone 
aifection.  affected. 

VII 12  14 

XII 9  9 

Eyes 5  3 

VI 4  2 

III 4  2      - 

IX  to  XI 5  4 

V 2 

II 1 

Total 42  34 

In  338  cases  at  the  Queensboro  Hospital,  in  the  New  York  epidemic  of 
191(),  there  was  cranial  nerve  involvement  in  46  cases,  arranged  as 
follows : 

Cranial  nerve 
affection. 

Optic 2 

Oculomotor 2 

Fourth 1 

Abduccns 12 

Facial 20      ' 

Glossopharyngeal 2 

Hypoglossal 1 

Total 40 

The  Accuracy  of  Diagnosis.  During  the  recent  New  York  epi- 
demic, 9418  cases  were  reported,  of  which  4474  were  treated  in  health 
department  hospitals.  Of  these,  96  were  found,  after  obser^•ation,  to  be 
free  from  any  serious  illness.  Of  the  remaining  4378,  49  were  found  to 
have  some  other  disease.  This  is  an  unusually  good  showing,  being 
approximately  only  3  per  cent,  of  the  patients  sent  to  the  hospitals  with 
other  diseases,  which,  considering  the  intense  public  hiterest  with  the 
consequent  state  of  mind  of  both  the  public  and  profession,  is  a  very 
creditable  record.  The  following  is  a  list  of  the  cases,  which  is  of  very 
considerable  interest: 

No  illness 90 

Hysteria 2 

Uremia  and  nephritis 1 

Tuberculous  meningitis 8 

Rachitic  pseudoparalysis 1 

Pulmonary  tuberculosis 1 

I'urulent  pleurisy 1 

Tetany        1 

Gastro-entcritis  and  meningisnuis 1 

Cerebral  thrombosis 1 

Epilepsy  and  arthritis 1 

Mentally  defective  (idiocy) 1 

Streptococcus  nuMiingitis 1 

Purulent  jieritonitis 1 

Intussusception  (?);  gastro-cnteritis 1 

Dentition 1 

Congenital  calcaneovalgus 1 

Bronchopneumonia;  pertussis 2 

Cervical  adenitis  and  cellulitis 1 
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Bronchopneumonia 2 

Diplitlicritic  i)aralysis 2 

Malnutrition  and  S|)asnK)i)liilia 1 

Scvon-year-old  case  of  infantile  paralysis 1 

Pericarditis 1 

Kyphosis  (Pott's  disease) 1 

Cerebrospinal  meningitis 3 

Hemiplegia  and  syphilitic  endarteritis 1 

Transverse  myelitis  specific  (?) 1 

Influenza  meningitis 1 

Pncumococcus  meningitis 1 

Cerebral  arteriosclerosis  with  traumatic  neuritis  of  supra-orbital  nerve  1 

Spastic  paralysis  (congenital  tetanoid  pseudoparai)Icgia)       ....  1 

Chorea 1 

Bell's  palsy 1 

Septic  arthritis 1 

Ifemiplegia,  cerebral  hemorrhage 1 

Measles 1 

Of  2715  patients  followed  up  in  their  homes,  1885  were  foiuid  to  have  a 
serious  paralysis  of  one  or  both  legs,  and  to  be  unable  to  walk;  530  were 
particularly  paralyzed  in  the  legs,  but  able  to  walk;  and  273  had  one  or 
both  arms  totally  paralyzed. 

The  Bacteriology  of  Poliomyelitis.  The  earlier  investigations  on 
the  bacteriology'  of  poliomyelitis  were  largely  limited  to  the  finding  of 
diplococci  or  micrococci  in  the  cerebrospinal  fluid.  Billow-IIansen 
and  Harbitz^^  isolated  a  diplococcus  from  acute  cases,  and  Harbitz  and 
ScheeP-  confirm  their  observations.  GeirsvohP^  found  a  diplococcus  in 
12  eases  and  claim  to  have  caused  paralysis  and  death  by  inoculation 
into  animals.  Pasteur,  Foulerton  and  Maccormac^^  found  a  micrococcus 
in  the  fluid  which,  when  inoculated  into  rabbits,  produced  a  disease 
condition  similar  to  that  seen  in  human  beings.  Similar  observations 
were  made  by  Dixon  and  Fox  in  the  Pennsylvania  epidemic  of  1907, 
and  they  found  a  diplococcus  not  onl}^  in  the  cerebrospinal  fluid,  but  also 
in  the  nose  and  tlu-oat  of  patients  suffering  with  acute  attacks  of  the 
disease,  and  Rucker^^  studied  this  diplococcus,  which  would  seem  to  be 
similar  to  that  described  below  in  the  consideration  of  the  recent 
investigations. 

Recent  Investigations  of  the  Cultivation  of  the  Virus.  Several 
articles  have  appeared  recently  dealing  with  this  subject,  the  first  by 
Mathers,^^  the  second  by  E.  C.  Rosenow,  Towne  and  Wheeler,^^  and  the 
third  by  Xuzum  and  Herzog.^^  All  these  articles  deal  with  the  cultiva- 
tion of  a  micrococcus.  INIathers  used  the  material  from  the  brain  and  cord 
obtained  at  autopsy  under  sterile  conditions,  and  as  soon  after  death  as 
possible,  and  inoculated  it  into  the  various  mediums,  as  ascites  fluid  and 
ascites-dextrose  agar  containing  a  small  piece  of  rabbit  kidney,  ascites 
dextrose  broth,  and  coagulated  with  normal  horse  serum.    The  cultures 

91  Norsk.  Mag.  Laegevidensk.,  1898,  vol.  xiii,  p.  1170. 

^  Journal  of  American  Medical  Association,  1908,  vol.  1,  p.  281,  and  iliid.,  vol.  xlix, 
p.  1420. 

«  Norsk  Mag.  Laegevidensk.,  1905,  p.  1280. 

«  Archives  for  Middlese.x  Hospital,  London,  190S,  vol.  xii,  p.  208;  Lancet,  1908, 
p.  484. 

^•^  Reports  of  the  Health  Department  of  Pennsylvania,  1907,  p.  420. 

8"  .Journal  of  American  Medical  Association,  September  30,  1916,  p.  1019. 

9'  Ibid.,  October  21,  1916,  p.  1202.  ^*  Ihid.,  \).  1205. 
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were  made  both  aerobically  and  anaerobic-ally,  and  were  incubated  at 
;J5°  C,  for  from  oni;  to  s(>\en  days.  In  7  of  8  cases,  after  thirteen  hours 
in  aerobic  cultures,  and  in  from  three  to  seven  days  in  an  aerobic  cultures, 
a  Gram-positi\e  micrococcus  was  obtained,  and  hi  6  of  these  the  organism 
was  in  pure  culture.  Cultures  from  the  heart  blood  and  from  the  cerebro- 
spinal fluid  after  death  did  not  show  the  organism,  but  it  Avas  demon- 
strated in  the  mesenteric  Ijanph  nodes.  It  is  of  low  virulence  for  rabbits, 
but  when  injected  into  the  veins  in  large  doses,  lesions  of  the  central 
nervous  system  are  produced,  with  paralysis,  particularly  of  the  extremi- 
ties. Intracerebral  injections  into  a  monkey  also  caused  paralysis.  After 
three  or  four  transfers  on  artificial  mediums,  the  organism  seems  to  lose 
its  affinity  for  the  nervous  system. 

Rosenow,  ToAnie  and  ^^^leele^  made  a  study  of  the  throats,  tonsils, 
spinal  fluid,  blood,  central  nervous  system  and  other  tissues,  and  isolated 
a  peculiar  polymorphonuclear  streptococcus  from  the  throat  and  tonsils, 
and  from  abscesses  in  the  tonsil  in  a  large  series  of  cases  of  epidemic  polio- 
myelitis. They  also  obtained  it  from  the  ventricular  fluid  after  death 
and  from  the  blood  in  one  instance,  but  not  from  the  sphial  fluid.  Their 
organism  was  apparently  the  same  as  that  of  IVIathers. 

The  cocci,  when  grown  under  anaerobic  conditions,  has  a  tendency  to 
become  very  small,  and  suggested  the  globoid  bodies  described  by  Flexner 
and  Noguchi;  the  smallest  of  these  could  be  filtered  through  Berkefeld 
filters,  while  the  larger  ones  could  not.  It  is  now  suggested  that  the 
globoid  forms  described  by  both  authors  may  be  due  to  the  breaking 
doA\Ti  of  some  of  the  larger  diplococcus  forms. 

Another  recent  study  has  been  made  by  Kolmer,  Brown  and  Freese.^^ 
They  found,  in  cases  of  acute  poliomyelitis,  that  four  difterent  kinds  of 
microorganisms  could  })e  gi'own  without  difficulty.  These  were  strepto- 
cocci, (hi)loc()cci,  diphtheroid  bacilH,  and  Gram-negative  bacilli.  The 
streptococci  were  found  to  be  gi'own  both  aerobically  and  anaerobically, 
and  under  the  latter  conditions  the  organisms  became  small  and  round, 
and  they  were  more  easily  decolorized  with  alcohol  in  the  Gram  stain 
than  the  others.  These  organisms  were  not  found  in  the  cerebrospinal 
fluid  in  IOC)  difVercnt  observations,  l)ut  they  were  found  in  one  of  20 
anaC'robic  blood  cultures,  and  in  fatal  cases  were  easily  isolated  from  the 
nervous  tissue,  tonsils,  liver,  lungs,  kidneys,  spleen,  pancreas,  thymus 
gland,  suprarenal  glands,  and  mesenteric  lymph  nodes.  The  diplococci 
are  Gram-positive  and,  when  transplanted  to  solid  media,  grew  abun- 
dantly and  looked  like  a  staphylococcus  that  grew  both  aerobically  and 
anaerobically,  and  under  the  latter  conditions  the  growth  was  slow  and 
the  cocci  became  small  and  round.  They  found  these  organisms  in  48 
out  of  IOC)  cerebrospinal  fluids,  and  also  in  the  nervous  tissue  and  organs 
mentioned  above.  These  organisms  did  not  produce  any  paralytic 
conditions,  either  in  ral)bits  or  in  monkeys,  but  the  streptococci  set  up 
arthritis  and  meningitis.  These  organisms  are  apparently  secondary 
to  the  real  cause  of  poliomyelitis,  or  else  are  terminal  infections.  Per- 
haps the  chief  reason  for  doubting  that  the  streptococci  are  the  cause  of 

''Journal  of  Experimental  Medicine,  June  1,  1917,  ]>.  789. 
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poliomyelitis  is  that  where  they  have  produced  lesions  in  the  nervous 
system  they  have  done  so  in  animals  that  have  ordinarily  been  found 
refractory  to  the  virus  of  poliomyelitis  obtained  by  ordinary  methods. 
It  is  well  known  that  almost  any  organism  injected  into  an  animal  will 
find  its  way  into  the  nervous  system  and  cause  lesions,  providing  the 
animal  is  not  killed  too  promptly  by  the  germ  and  the  amount  injected 
is  sufhcient.  Until  we  ha^•e  evidence  of  a  much  more  con^'incing  nature 
than  tliat  given  up  to  date,  we  believe  it  is  pretty  safe  to  state  that  these 
organisms  are  not  the  causal  agent  of  the  disease. 

Heist,  Cohen  and  Kolmer^**"  have  studied  six  strains  of  streptococci, 
including  Uosenow's,  Kolmer's,  Mathers',  and  Xuzum's.  One  of 
Rosenow's  strains  was  apparently  as  different  from  those  of  the  other 
obser\(Ts  as  one  type  of  pneumococci  is  from  another.  The  strains  of 
the  other  three  observers  mentioned  were  apparently  identical.  Tliey 
also  studied  a  number  of  strains  serologically,  and  found  that  the  serums 
of  a  large  percentage  of  persons  with  poliomyelitis  gave  high  opsonic 
indices  with  these  streptococci,  but  not  with  streptococci  from  non- 
poliomyelitic  sources,  nor  with  Gram-negati\e  bacilli  obtained  from 
poliomyelitic  material. 

Xuzum,"^  using  cultures  of  the  organism  isolated  from  spinal  fluids 
and  from  the  central  nervous  system  of  human  cases  of  poliomyelitis, 
has  also  produced  an  antipoliomyelitic  serum  which  contains  agglutinins, 
opsonins  and  complement -fixing  bodies  as  well  as  certain  antibactericidal 
properties.  The  report  does  not  make  any  comment  on  the  therapeutic 
value,  but  Nuzum  believes  that  a  potent  poliomyelitis  antiserum  might 
be  of  definite  therapeutic  value.  He  produced  immunity  in  three  sheep, 
two  lambs  and  four  rabbits,  using  the  rapid  method  of  Amoss  and 
Wollstein. 

Rosenow,  Towoie  and  \Mieeler"'-  report  some  observations  which  clearly 
indicate  that  innnunity  was  conferred  on  three  monkeys  by  inoculations 
which  were  not  followed  by  obvious  evidence  of  infection.  One  of  the 
animals  had  previously  received  an  intracerebral  injection  of  the  pleo- 
morphic streptococci,  a  second  had  received  it  in  the  central  nervous 
tissue  emulsion  from  animals  paralj'zed  by  cultures  of  the  streptococci, 
and  tlie  third  had  received  the  virus  in  the  usual  way. 

Blanton^'*^  and  Rosenow  and  Townie^*^^  have  made  a  study  of  the  presence 
of  bacteria  in  the  nervous  tissue.  They  were  able  to  demonstrate  cocci 
in  the  exudate  over  the  cerebrum  and  cerebellum  in  1  case,  and  in  a 
study  of  a  large  number  of  sections  of  the  cord  they  found  some  small 
bodies  of  variable  size  occurring  in  pairs  which  they  thought  were  cocci. 

Larkin'"^  has  made  a  study  of  series  of  cases  and  described  the  micro- 
scopic and  macroscopic  lesions,  which  need  not  detain  us,  inasmuch  as 
nothing  definitely  new  was  found.  It  is  interesting  to  note,  however, 
that  he  states  that  sections  from  the  brain,  meninges  and  spinal  cord 
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taken  at  different  levels,  and  appropriately  stained  for  different  organ- 
isms, gave  negative  results. 

Greely^"®  has  given  an  account  of  the  behavior  of  the  organism  isolated 
by  Rosenow  on  solid  media,  and  among  other  points  brings  out  the 
fact  that  this  organism  grows  very  well  in  cows'  milk,  appearing  like 
a  very  minute  coccus  after  forty-eight  hours  of  growth.  He  suggests 
the  possibility  of  milk  being  a  factor  in  the  spread  of  the  disease,  but 
certainly  all  observations  made  during  the  various  epidemics,  with 
one  or  two  possible  exceptions,  have  shown  that  milk  can  be  pretty 
well  ruled  out  as  a  means  of  transmitting  the  virus. 

Mathers  and  Tunnicliff^''^  have  some  observations  on  the  opsonic 
curve  in  some  poliomyelitis  cases  and  believe  that  their  results  indi- 
cate that  a  specific  opsonin  for  the  poliomyelitis  coccus  usually  appears 
in  the  blood  during  the  second  week  of  the  disease.  They  observed  no 
change  in  the  opsonin  for  the  Streptococcus  pyogenes  or  Streptococcus 
viridans,  and  believe  that  it  is  specific  and  bring  it  forward  as  addi- 
tional proof  of  the  coccus  being  the  causative  factor  in  the  production 
of  the  disease. 

Gauss^"^  made  a  study  of  the  cerebrospinal  fluid  from  50  patients 
with  scarlet  fever  and  some  with  associated  exanthema,  as  diphtheria 
and  varicella,  and  was  unable  to  find  the  micrococcus  described  by 
Nuzum.  He  found  that  the  average  cell  count  for  scarlet  fever  is 
0.8  per  cm.,  and  the  IjTnphoc^tes  predominate. 

Bull^"^  has  made  a  study  of  streptococci  cultivated  from  the  tonsils  of 
32  cases  of  poliomyelitis,  and  observations  were  made  on  guinea-pigs, 
dogs,  cats,  rabbits  and  monkeys.  In  no  case  was  anjlhing  induced 
resembling  poliomyelitis,  either  clinically  or  pathologically,  but  some 
of  the  animals  developed  lesions  ordinarily  seen  in  streptococcus  infec- 
tion. These  lesions  did  not  seem  to  vary  in  character  or  frequency 
from  those  caused  by  streptococci  from  other  sources.  The  monkeys 
which  had  recovered  from  streptococci  infection  from  poliomyelitis 
did  not  show  any  protection  from  infection  with  the  filtered  virus,  and 
their  blood  did  not  neutralize  the  filtered  virus  in  vitro.  These  obser- 
vations may  be  taken  distinctly  against  the  idea  that  poliomyelitis  is 
caused  by  a  streptococcus,  and  it  is  also  a  fact  that  the  thousands  of 
cases  seen  in  New  York  in  the  summer  of  1916,  in  which  there  was 
no  instance  of  metastatic  infection  and  inflammation,  such  as  are 
ordinarily  seen  in  streptococcus  infection. 

Ai-1'ER-c.uiE  OF  Poliomyelitis  as  a  Public  Problem.  This  sub- 
ject has  been  discussed  by  Lovett,""  who,  after  extensive  study  of  not 
only  the  epidemic  of  1916  but  a  number  of  others,  has  come  to  the 
conclusion  that  there  are  a  large  number  of  children  afflicted  with 
this  disease  who  are  unable  to  obtain  proper  after-care.  It  would 
seem  to  be  a  particularly  important  thing  for  the  State  or  municipality 
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to  get  lists  of  cases  that  have  been  affected  with  the  disease  and  have 
them  followed  up  to  see  if  proper  care  and  training  and  treatment 
are  being  carried  out,  for  certainly  in  this  way  a  great  many  children 
who  might  go  on  and  become  hopeless,  and  become  public  charges 
because  of  their  helplessness,  may  be  made  to  be  self-supporting. 
Lovett  takes  up  the  question  as  it  applies  to  both  cities  and  rural-com- 
nnmities,  and  suggests  that  a  traveling,  or  stationary,  unit  be  estab- 
lished and  that  this  be  taken  to  the  affected  centers  where  cases  could 
be  seen  in  consultation  with  the  family  physician  and  the  case  dealt 
with  through  him.  Cases  could  be  gone  over  and  subsequently  followed 
up  in  the  homes  by  skilled  muscle  trainers,  and  subsequent  clinics  could 
be  held  in  the  same  place  at  intervals  of  three  months  or  more  for  a 
period  of  several  years. 

Another  important  method  of  dealing  with  these  cases  is  the  estab- 
lishment of  children's  hospital  schools,  which  has  been  done  in  a  num- 
ber of  places.  These  institutions  are  most  useful,  inasmuch  as  they 
give  hospital  care  and  treatment  to  crippled,  children  and  at  the  same 
time  afford  them  opportunities  for  continuing  their  school  work  and 
for  vocational  training  for  the  older  ones,  something  which  is  not 
accomplished  in  the  average  hospital. 

Another  article  on  the  subject  of  the  after-care  of  paralyzed  children 
is  by  Lovett,^'^  and  anyone  desiring  a  short  resume  of  his  o])inions  will 
do  well  to  read  it. 

Fatigue  and  Exercise  in  the  Treatment  of  the  Paralysis. 
Lovett,^^^  who  has  done  so  much  in  the  treatment  of  the  children  afflicted 
with  poliomyelitis,  has  an  analysis  of  1836  cases,  being  a  study  of 
the  records  of  the  poliomyelitis  clinics  of  the  Xew  York  State  Depart- 
ment of  Health.  The  four  points  particularly  emphasized  are,  (1)  that 
a  complete  examination  of  every  case  gives  a  different  picture  as  to  the 
general  and  special  distribution  of  the  paralysis  from  the  usual  one; 

(2)  that  muscular  weakness  is  much  more  frequent  than  total  paralysis; 

(3)  that  a  greater  degree  of  paralysis  in  the  legs  of  old,  as  contrasted 
with  new,  cases  suggests  that  the  weight-bearing  use  of  the  legs  in 
walking  is  harmful;  (4)  that  the  different  functions  of  the  right  and 
left  arms  may  be  used  for  the  study  of  the  effect  of  non-weight-bearing 
exercises.     The  muscles  were  graded  as: 

1.  Normal. 

2.  Good  when  the  muscle  was  strong  enough  to  overcome  gravity 
and  some  resistance,  but  was  not  of  normal  strength. 

3.  Fair  when  the  muscle  was  able  to  overcome  gravity  and  could 
perforin  part  of  the  normal  mo^'ement. 

4.  Poor  when  slight  movement  could  be  accomplished  but  gravity 
could  not  be  overcome. 

5.  Trace  when  no  movement  of  the  limb  could  be  accomplished, 
but  the  muscle  could  be  felt  to  contract. 

6.  Totally  paralyzed  when  attempted  voluntary  movement  was  not 
accompanied  by  a  perceptible  contraction  of  the  muscle. 
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Lovett  also  calls  attention  to  the  fact  that  in  many  of  the  cases. in 
Avhich  thv  muscles  of  the  abdomen,  back  or  neck  are  overlooked  and 
an;  only  noticed  when  the  child  begins  to  develop  a  scoliosis.  This 
should  be  watched  for  very  carefully  after  attacks  of  the  disease,  and 
especially  if  there  has  been  any  involvement  of  the  abdominal  or  back 
muscles.  It  is  important  to  note  that  in  a  study  of  94S  cases  there 
were  2352  totally  paralyzed  muscles,  an  average  of  two  and  a  half  par- 
alyzed muscles  per  individual,  while  in  375  old  cases  there  were  1622 
totally  paralyzed  muscles,  an  average  of  four  and  a  third  totally  par- 
alyzed muscles  per  individual.  Another  feature  was  that  the  total 
paralysis  in  the  leg  in  the  order  in  which  they  occurred  was  the  poeterior 
tibial,  the  two  extensors,  the  peronei,  the  gastrocnemius,  hamstrings 
and  quadriceps,  with  a  smaller  number  of  total  paralysis  in  the  hip. 
There  is  not  much  material  difference  in  this  in  the  new  or  in  the  old 
cases,  but  the  amount  of  total  paralysis  is,  as  above  mentioned,  greater 
in  the  old  cases.  Lovett  accounts  for  the  difference  in  the  frequency 
of  the  total  and  partial  paralysis  in  the  recent  and  the  old  cases  in 
one  of  two  ways.  Either  the  partial  paralysis  may  clear  up  in  the 
years  following  the  attack,  and  so  lea\ing  a  larger  proportion  of  the 
total  paralysis  in  these  old  cases,  or  that  partial  paralysis  becomes 
total  paralysis  in  the  course  of  years.  The  first  inference  does  not 
coincide  with  facts,  inasmuch  as  there  is  an  absolute  and  relative 
increase  in  the  total  paralysis  in  the  old  cases  as  contrasted  with  the 
new  ones;  but  if  the  partial  paralysis  becomes  total  eventually  the 
total  paralysis  would  become  relatively  and  actually  more  common  in 
the  old  cases,  and  the  proportion  of  total  to  partial  paralysis  would 
become  higher  in  the  old  than  in  the  new,  which  is  what  apparently 
happens.  The  most  natural  explanation  of  why  the  partial  paralysis 
should  change  to  total  is  that  the  muscles  have  to  carry  weight  and 
are  overused  and  fatigued  and  hence  they  have  a  total  loss  of  power 
as  a  result.  Lovett  makes  the  following  very  important  statement: 
"Whatever  may  be  said  in  its  favor,  walking  on  the  muscle  w^hich  is 
reduced  to  30  or  40  per  cent,  of  its  normal  power  is  a  very  serious  tax 
on  that  muscle's  enduratice,  and  how'ever  much  one  may  be  a  believer 
in  exercise  the  use  of  such  muscles  for  weight-bearing  or  walking  is  not 
desirable  from  w^hat  we  know  of  the  physiology  of  muscles.  These 
data  taken  together  bear  out  a  perfectly  clear  conviction  on  my  part, 
already  definitely  expressed,  that  walking  to  any  extent  with  or  without 
braces  in  the  first  year  after  an  attack  of  infantile  paralysis  not  only 
tends  to  delay  the  improvement  of  partly  paralyzed  muscles  and  is 
liable  to  set  a  limit  to  their  final  restoration,  but  may  also  change 
them  from  the  class  of  partly  paralyzed  to  totally  paralyzed  muscles." 

Ebright"^  lias  given  his  experience  in  the  treatment  of  146  cases  of 
seriously  paralyzed  children  and  lays  particular  stress  upon  the  fact  that 
a  str<'t(lu'd  uniscle  will  not  regain  its  tone,  lie  believes  that  many  of 
the  muscles  marked  as  ba<lly  involved  on  admission  have  been  found 
to  be  a  loss  of  power  due  to  fatigue  rather  than  to  l>e  actually  paralyzed, 
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and  after  i)uttiiig  tlic  leg  up  in  plaster  for  two  or  tliree  weeks  tlic  ante- 
rior ami  i)osteri()r  tibial  nuiseles  are  fonnd  to  he  in  very  good  condition, 
ill  place  of  trying  to  get  the  children  np  as  soon  as  possible  he  has 
followed  the  oi)posite  course  of  allowing  the  child  to  be  in  bed  to  allow 
a  synunetrically  recovered  whole.  lie  does  not  l)elie\'e  if  a  child  is 
properly  massaged  and  has  nniscle-training  that  the  prolonged  rest 
in  bed  does  any  harm.  Another  important  i)oint  is  better  results 
are  obtained  either  at  home  or  in  a  hospital  than  in  having  the  children 
come  to  the  dispensary,  inasmuch  as  the  moving  about  causes  casts 
to  break  and  the  braces  to  slip,  besides  the  supports  will  need  frequent 
readjusting  even  with  the  most  careful  attention.  In  company  with 
most  other  observers  he  does  not  believe  that  electricity  has  much 
place  in  the  therapeutics  of  the  disease. 

Boorstein"'  agrees  with  this  statement  regarding  electricity  and 
belie\-es  in  the  use  of  proper  braces,  but  also  that  they  should  be  dis- 
continued as  early  as  possible.  He  expresses  the  contrary  opinions 
stating  that  the  quicker  children  begin  to  walk  the  quicker  they  impro\'e, 
provided,  of  course,  the\-  do  not  use  the  legs  excessively. 

Ogilvyiis  Jias  ^igo  made  a  short  report  on  110  cases,  and  emphasizes 
the  importance  of  continuous  supervision  and  the  value  of  bath  exer- 
cises, and  he  also  comments  on  the  value  of  testing  the  muscles  by 
balanced  weights,  which  he  believes  to  have  decided  value. 

Jahss'i*^  has  also  made  a  study  of  400  cases  seen  at  the  clinic  of  the 
Hospital  for  Deformities  and  Joint  Diseases  in  New  York,  and  calls 
particular  attention  to  the  fact,  as  has  everyone  who  has  had  an>i:hing 
to  do  with  this  disease,  of  the  extreme  importance  of  avoiding  early 
deformities. 

The  Treatment  of  Deformities  of  the  Spine.  Ilibbsii^  gives 
the  details  of  8  cases  of  scoliosis,  doing  what  is  called  the  fusion  opera- 
tion similar  to  that  which  is  performed  on  patients  with  Pott's  disease. 
This  operation  produces  a  fusion  of  the  bones  of  the  spine,  and,  in 
carefully  selected  cases,  seems  to  give  very  excellent  results. 

Serum  Therapy.  The  basis  for  using  a  serum  in  this  disease  rests 
primarily  on  the  fact  that  Flexner  and  Lewis,  in  1910,  demonstrated 
that  monkeys  which  had  had  the  disease  and  recovered  could  not  be 
reinoculated.  This  was  confirmed  by  other  investigators.  Subsequently, 
Romer  and  Joseph  demonstrated  that  there  were  immune  bodies  in  the 
blood  of  such  monkeys  which  would  neutralize  the  \irus  when  mixed 
with  it  in  a  test-tube,  and  Levaditi  and  Xetter,  and  also  Flexner  and 
Lewis,  showed  that  the  same  was  true  with  the  l)lootl  from  human  beings 
who  had  recovered  from  an  attack.  Flexner  and  Lewis,  after  this, 
demonstrated  that  monkcAs  which  were  actively  immunized  showed 
the  presence  of  the  same  inmiune  bodies.  Flexner  and  Lewis  then 
demonstrated  that  the  serum  from  monkeys  or  from  individuals  who 
had  had  the  disease,  inoculated  into  animals  with  the  virus,_even  from 
eighteen  to  twenty-four  hours  afterward  and  repeated  during  several 
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(lays,  would  either  inhibit  development  of  the  disease  or  limit  its  ravages 
if  it  developed  at  all.    The  disease  could  be  prevented  by  the  subdural 
injection  of  the  serum,  either  after  the  injection  of  the  ^■irus  into  the 
blood  or  directly  into  the  meninges.    In  the  monkey,  the  first  symptoms 
of  the  disease  are  onl}'  from  ten  to  twenty  hours  before  the  beginning  of 
the  paralysis,  and  this  usually  occurs  from  sLx  to  seven  days  after  the 
inoculation.    Fortunately,  in  man,  the  disease  does  not  develop  quite  as 
promptly,  and  the  preparalytic  stage  is  ordinarily  from  two  to  four  days. 
The  first  obser\ations  on  using  this  sermn  in  man  were  made  by  Xetter"^ 
and  Salanier"^  and  Xetter.i-"  The  serum  was  taken  from  individuals  who 
had  had  paralysis,  and  even  thirty  years  after  an  attack  the  immune 
bodies  may  still  be  demonstrated.     Where  it  was  possible,  however, 
they  preferred  cases  in  which  the  paralysis  was  of  not  more  than  five 
years'  standing.     The    individuals  were  carefully  examined  and  the 
blood  controlled  by  a  Wassermann  reaction.    The  introduction  of  himian 
serum  into  the  spinal  canal  was  generally  very  well  tolerated,  but  it 
causes  an  inflammatory  reaction  of  the  meninges,  as  is  shown  by  speci- 
mens of  the  iiuid  drawn  after  subsequent  puncture,  the  fluid  at  this 
time  being  cloudy  and  containing  fibrin.    The  albumin  is  increased  and 
the  number  of   cells  also  increases,  the  polymorphonuclear  cells  pre- 
dominating.   Sometimes  this  fluid  will  produce  a  yellowish  clot  ancl  many 
times  there  are  no  symptoms  of  any  change  going  on,  but  occasionally 
there  may  be  pain  along  the  spme,  with  stiffness  of  the  neck  and  body 
and  a  slight  elevation  of  temperature.    Only  twice  in  32  cases  was  there 
any  alarm  caused  by  the  injection  of  the  serum.    Xetter,  in  his  32  cases, 
had  6  complete  and  rapid  cures,  3  cases  so  much  improved  as  to  approach 
a  perfect  cure,  7  were  markedly  benefited,  and  5  appreciably  so,  but  in 
these  the  influence  of  the  serum  was  doubtful.    In  3  cases  the  course  of 
the  disease  was  not  modified,  and  8  patients  died,  7  from  bulbar  paralysis. 
Netter  believes  that  the  serum  is  capable  of  stopping  the  course  of  the 
paralysis,  or  even  causing  it  to  disappear  if  already  started.    He  thinks 
that  if  it  is  given  in  the  preparalytic  stage,  it  may  prevent  the  occurrence 
of  the  paralysis.    The  serum  should  be  used  within  the  first  four  days 
to  be  efficacious,  as  after  that  he  does  not  expect  any  real  benefit.    In 
one  instance  they  did  inject  the  serum  in  the  preparalj-tic  stage  and  there 
was  no  subsequent  ])aralysis. 

The  reports  of  the  use  of  the  serum  durmg  the  past  year  have  not  yet 
been  made  public,  so  that  one  cannot  say  definitely  what  values  it  has. 
In  New  York  City^^^  a  very  considerable  number  of  cases  have  been 
treated,  either  wath  fresh  serum  or  that  prepared  with  0.2  per  cent, 
tricresol,  and  passed  through  a  IJerkefeld  filter.  From  10  to  15  c.c.  were 
injected  intraspinally  after  the  remo^•al  of  a  somewhat  larger  amount  of 
spinal  fluid,  and  this  dose  was  repeated  every  twenty  to  twenty-four 
hours  until  two  or  three  doses  were  injected.     The  administration  of 
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the  serum  is  followed  with  ii  slight  inerease  in  the  irritative  symptoins, 
but  this  is  usually  less  marked  when  the  serum  is  given  late  than  if  it  is 
given  in  the  early  stages.  The  spinal  fluid  showed  a  marked  inerease 
in  the  poh'nuclear  cells.  Favorable  results  seemed  to  liave  resulted 
when  the  serum  was  used  in  the  preparalytic  stage  of  the  disease  and 
there  seems  to  be  an  opinion  that  the  mortality  was  probably  favorably 
influenced.  In  the  later  cases,  in  which  there  seemed  to  be  danger  of  the 
involvement  of  the  muscles  of  respiration,  in  a  certain  proportion  the 
serum  seemed  to  have  an  inhibiting,  and  possibh^  a  lifesaving,  effect. 
The  results  justify'  the  use  of  serum  when  it  can  be  obtained,  but  personal 
communications  from  se\eral  of  those  who  have  used  it  seem  to  show  that 
they  are  not  as  enthusiastic  as  they  were  at  first. 

Wells^^'-  seems  to  be  favorably  impressed  with  the  value  of  the  serum 
after  using  it  in  15  cases. 

Sophian'^''  believes  that  the  inflammatory  reaction  of  the  meninges  and 
nerve  substance  is  best  treated  by  intraspinal  injection  of  serum,  either 
normal  human  serum,  normal  horse  serum  or  convalescent  sermn.  Both 
normal  horse  serum  and  normal  human  serum  can  easily  be  procured, 
and,  if  sterile  and  properly  injected,  are  harmless.  In  order  to  avoid 
sensitization  to  a  foreign  protein,  it  seems  preferable  to  use  human  serum. 
This,  when  injected  into  the  spinal  canal,  seems  to  cause  a  hyperleuko- 
cytosis  which  he  believes  to  be  of  very  definite  value.  He  used  this 
method  with  horse  serum  on  a  series  of  10  patients,  mostly  cases  admitted 
late,  and  believes  that,  in  the  few  cases  in  which  it  was  used  early,  some 
definite  improvement  was  noted.  The  changes  in  the  cerebrospinal  fluid 
after  the  injection  of  the  serum  consist  in  a  definite  increase  in  the  poly- 
nuclear  cells  and  a  very  high  cell-count  within  eighteen  hours,  quite 
striking  from  the  number  of  h^nphocytes  usualh'  seen.  Twenty-four 
hours  after  the  injection  the  fluid  becomes  faintly  opalescent,  occasion- 
ally turbid,  but  examination  shows  a  sterile  fluid  like  that  seen  in  septic 
meningitis.  He  also  treated  a  small  series  of  10  cases  with  sermn  from 
convalescent  patients,  and  in  some  he  thought  he  obtained  favorable 
results,  but  not  better  than  in  those  cases  in  which  normal  horse  serum 
was  used. 

Flexner  and  Amoss^^'*  have  shown  that  the  cerebrospinal  fluid  taken  very 
early  and  quite  late  exhibits  no  neutralizing  action  on  poliomyelitic  Aims, 
and,  indeed,  its  neutralizing  principles  have  only  been  found  very  excep- 
tionally in  the  cerebrospinal  fluid.  They  have  also  shown  that  the  im- 
nmne  bodies  may  be  present  in  the  blood  as  early  as  the  sixth  day  of  the 
disease,  and  that  the  injection  of  sterile  horse  serum  into  the  meninges 
in  monkeys  increases  their  permeability,  and  this  permits  the  immunity 
principles  injected  into  the  blood  to  pass  into  the  cerebrospinal  fluid. 
In  monkeys  that  have  been  given  injections  of  innmnie  blood,  the  passage 
into  the  cerebrosj)inal  fluid  takes  place  during  a  rather  short  s])ace  of 
tune,  and  apparently  only  while  the  inflannnatory  reaction  j^roduced 
by  the  horse  serum  is  at  its  height.    Normal  serum  injected  intraspinall>' 
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into  monkeys  apparently  does  not  exert  any  curative  action.  Inasmuch 
as  the  immunity  principles  appear  in  the  blood  only  after  several  days, 
the  employment  of  normal  horse  serum,  which  seems  to  act,  if  it  has  any 
action,  through  increasing  the  permeability  of  the  meninges,  permitting 
the  escape  of  circulating  immunity  principles  in  the  blood;  but  as  these 
are  not  present  during  the  first  few  days  of  the  illness,  it  would  seem 
decidedly  preferable  to  use  an  immune  serum. 

An  Antipoliornyelitw  Horse  Serum.  In  1910  Flexner'^^  attempted  to 
produce  an  antipoliomyelitis  horse  serum,  but  after  treating  a  single 
horse  for  many  months  did  not  find  any  immune  bodies  that  had  any 
restraining  effect  on  the  virus,  either  in  ntro  or  within  the  body.  We 
do  not  know  of  any  other  observations  of  this  kind  except  those  of 
Neustaedter  and  Banzhaf^^e  ^^\^q  report  the  results  of  observations  made 
in  the  Research  Laboratory  of  the  Department  of  Health  of  New  York 
City.  Any  wwk  done  under  Dr.  William  11.  Park,  director  of  the 
laboratory,  is  w^orthy  of  most  careful  consideration.  It  seems  that  the 
destructive  action  of  the  virus  is  probably  not  due  to  an  exotoxin  but  to 
the  ability  of  the  virus  to  multiply  rapidly.  They  therefore  thought  it 
advisable  to  see  if  the  horse  would  react  to  an  endotoxin,  and  since 
Flexner  obtained  no  results  by  using  large  amounts  of  the  filtrates  of  the 
active  virus,  and  exotoxins  and  endotoxins  cannot  be  produced  by  the 
Flexner  and  Noguchi  methods  of  culture,  the  authors  in  question 
attempted  to  obtain  an  endotoxin  by  digesting  the  germ  in  the  filtrate 
of  a  brain  and  cord  emulsion  of  trypsin  in  10  per  cent,  glycerin  solution. 
The  endotoxin  could  not  be  demonstrated,  but  at  the  end  of  August 
they  started  to  prepare  it,  and  early  in  September  started  to  inject  it 
into  a  horse.  Five  difi'erent  injections  were  made,  ending  in  November, 
and  two  weeks  later  the  horse  was  bled  and  the  serum  prepared.  Five 
neutralization  experiments  were  made  on  monkeys,  all  of  which  were 
positive.  On  account  of  the  scarcity  of  monkeys,  not  as  many  observa- 
tions were  made  as  would  otherwise  have  been  done,  but  the  authors 
feel  that  their  results  justify  tlu^  use  of  the  serum  in  human  cases, 
especially  if  human  serum  is  unobtainable. 

Following  is  the  protocol  of  th(Mr  first  observation: 
Observation  1.  December  6,  1910,  monkey  3  (mangabey)  was  injected 
intracerebrally  with  0.5  c.c.  of  a  5  per  cent,  suspension  of  an  eighth 
generation  monkey  virus  and  at  the  same  time  20  c.c.  of  the  serum 
intramuscularly.  Twenty-four  hours  later,  daily  injectoins  were  begun 
of  3  c.c.  of  the  serum  intraspinally  and  17  c.c.  intramuscularly.  These 
were  given  for  seven  d:iys,  when  it  was  considered  wise  to  cease  treat- 
ment. The  animal  remained  well  up  to  December  17,  four  days  after 
the  last  treatment,  when  it  seemed  ill  at  ease.  On  December  IS  the  right 
extensor  cruris  was  weak.  On  this  day  he  received  3  c.c.  of  the  serum 
intraspinally  and  17  c.c.  intranniscularly.  On  December  19  he  seemed 
to  favor  the  left  leg  also.  On  this  day  and  the  following  he  received 
3  c.c.  of  the  serum  intraspinally  and  17  c.c.  ^sul)Cutaneously.  The  animal 
began  to  improve  in  the  afternoon  of  December  19,  and  on  January  7 
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was  completely  well  and  continues  well  today,  four  months  after  the 
inoculation. 

Control.  On  the  same  day  monkey  2  (Ma<:'acus  rhesus)  was  injected 
intracerebrally  with  0.5  c.c.  of  the  same  suspension  of  the  same  virus. 
This  animal  died  in  convulsions  within  six  days  and  six  hours.  Ilisto- 
patholoyical  lesions  were  characteristic  of  poliomyelitis. 

Roscnoic's  AntipoliomyeUtis  Serum  in  Horses.  I'sing  the  orj^anism 
which  he  has  isolated,  which  is  a  pleomorphic  streptococcus  or  micro- 
coccus, and  follow'ing  the  method  for  immunizing  horses  worked  out 
by  Flexner  and  Amoss,  and  Amoss  and  Wollstein,  Rosenow'-'"  has  pro- 
duced a  serum.  The  or<;anisms  were  derived  from  poliomxelitis  in 
man  and  from  experimental  poliomyelitis  in  the  monkey.  The  scrum 
showed  the  presence  of  specific  antibodies,  agglutinins,  and  had  com- 
plement-deviating properties,  and  the  agglutinins  were  apparently 
present  in  a  very  large  amount.  This  serum,  according  to  Rosenow, 
has  a  neutralizing,  protective  and  curative  power  against  th(>  vims  of 
poliomyelitis. 

The  serum  of  the  horse  imnmnized  by  the  streptococci  appeared  to 
Rosenowi-s  to  have  some  curative  efi'ect  in  the  experimental  disease  in 
monkeys  after  the  symptoms  had  started.  In  an  epidemic  at  Daven- 
port, Iowa,  the  serum  was  used  on  a  certain  number  of  cases.  The 
serimi  is  activated  by  com])lement  by  adding  1  part  fresh  guinea-pig 
serum  to  9  parts  of  the  immune  serum  and  incubating  it  at  37°  for  one 
hour,  after  which  it  was  diluted  with  an  equal  amount  of  0.85  per 
cent,  salt  solution.  It  should  be  used  within  thirty-six  hours  after 
activation.  The  serum  was  injected  into  the  superficial  vein  very 
slowly,  al)out  2  c.c.  per  mimite,  and  various  doses  were  given  accord- 
ing to  the  age  of  the  jjatient  and  the  severity  of  the  disease.  PVom 
one  to  two  years  of  age  3  to  7  c.c.  at  a  dose,  that  is,  6  to  14  c.c.  of  the 
mixture;  from  two  to  five  years  of  age,  7  to  10  c.c;  and  older  than  this 
from  10  to  20  c.c.  Injections  were  repeated  in  from  eight  to  twenty- 
four  hours. 

Forty-four  patients  were  treated,  9  of  whom  died,  a  mortality  of  20 
per  cent.  Six  of  these  were  moribund  at  the  time  the  serum  was  given; 
excluding  these  from  the  figures,  it  gives  a  mortality'  of  S  per  cent.  Dur- 
ing tlie  same  epidemic,  23  untreated  cases  had  a  mortality  of  35  per 
cent.  According  to  the  preliminary  reports,  the  symptoms  disappear 
soon  after  the  injection  and  the  temperature*  and  pulse  rate  lowered, 
and  the  note  is  made  that  the  begiiming  ])aralysis  often  disappears  in 
an  astonishing  short  space  of  time  and  that  j^rogressive  paralysis  is 
often  arrested  and  imi)rovement  is  unusually  rapid.  The  patients 
treated  seemed  to  have  less  pain  than  those  in  which  the  serum  was 
not  used. 

Xuzum  and  Willy'-"'  ha\"e  also  prepared  a  horse  serum  after  the  method 
descrilx^d  by  Amoss  and  Wollstein,'™  using  what  they  call  the  polio- 
myelitic  coccus  isolated  from  the  brain  and  cord  of  two  recent  human 

'-' Jdurnal  of  American  Medical  Association,  July  28,  1917,  p.  261. 

'2*  Ibid.,  September  29,  1917,  p.  1074.  '^^  Ibid.,  October  13,  1917,  p.  1247. 

""  Journal  of  Experimental  Medicine,  vol.  xxiii,  p.  403. 


176  INFECTIOUS  DISEASES 

cases.  They  treated  159  patients  in  all  stages  of  the  disease,  19  of 
whom  died,  or  a  mortality  of  11.9  per  cent.  In  100  cases  occurring 
at  the  same  time,  in  which  the  patients  did  not  receive  treatment,  38 
patients  died,  or  a  mortality  of  38  per  cent.  Excluding  7  cases,  which 
were  admitted  to  the  hospital  with  respiratory  paralysis,  reduces  the 
number  of  deaths  to  11,  or  a  mortality  of  7.2  per  cent,  in  152  cases 
treated.  During  the  same  period  of  time  a  total  of  301  cases  were 
reported  to  the  Health  Department,  with  97  deaths,  a  mortality  of 
32  per  cent.  The  authors  claim  that  the  series  of  patients  treated  is 
sufficient  to  demonstrate  the  harmlessness  of  the  serum  when  the 
serum  is  free  from  hemoglobin,  sterile  to  repeated  cultures,  the  injec- 
tions are  slowly  made,  and  all  the  rules  of  precaution  are  carefully 
observed.  They  believe  that  if  the  serum  is  used  sufficiently  early 
it  has  a  definite  power  in  preventing  the  onset  of  paralysis.  In  10 
cases  of  poliomyelitis  in  which  no  paralysis  was  detected,  in  which  the 
serum  was  administered,  all  recovered  without  any  paralysis.  They 
also  believe  that  the  action  of  the  serum  is  more  definite  in  arresting 
the  extension  of  the  paralysis  and  diminishing  the  severity  than  in 
effecting  its  disappearance.  They  })elie\e  that  the  serum  should  be 
injected  intraspinally  in  small  doses  and  at  the  same  time  intraven- 
ously in  large  doses;  they  have  used  the  temperature  as  a  guide  to  the 
amount  to  be  given.  Following  the  injection  of  the  serum,  there  is  a 
critical  fall  in  the  patient's  temperature,  a  slowing  of  the  pulse  and 
general  improvement  of  the  patient. 

I'nless  one  were  more  or  less  familiar  with  the  history  of  reports 
from  previous  therapeutic  measures  in  various  diseases,  they  would 
at  once  conclude  that  a  specific  treatment  of  great  value  had  been 
discovered.  It  is  to  be  hoped  that  valuable  observations  along  the 
same  line  by  other  observers  will  confirm  the  above  observations. 
Until  this  has  been  done,  however,  one  would  not  like  to  pass  upon  the 
value  of  this  serum.  It  is  possible  that  the  serum  may  have  some 
effect  upon  the  cocci  that  seem  to  be  a  pretty  general  accompaniment 
of  poliomyelitis,  perhaps  much  as  streptococci  are  seen  in  cases  of 
scarlet  fever.  It  would  be  interesting  to  know  if  these,  or  similar 
organisms  could  be  isolated  from  patients  dying  with  other  diseases, 
particularly  if  the  observations  were  made  by  the  investigators  who 
have  been  working  with  these  organisms,  and  who  are  therefore  familiar 
with  them. 

Siimmarp  of  Serum  Treatment.  Immune  scrum,  normal  human 
serum,  or  sterile  horse  scrum  may  be  used.  The  exact  value  of  these 
cannot  be  stated  at  the  present  time.  Wv  b(>]ieve,  however,  that  one 
is  justified  in  doubting  both  the  efficacy  or  the  advisability  of  the 
use  of  horse  serum  or  of  normal  human  serum.  From  the  evidence 
at  liand  we  do  not  liclicxc  that  the  innnune  serum,  as  used  at  present, 
will  be  found  to  be  of  any  value  in  the  frankly  paralyzed  cases,  certainly 
not  unless  used  at  the  onset  of  the  loss  of  power.  In  progressive  cases 
and  those  with  threatened  respiratory  involvement,  the  serum  might 
be  tried.  In  the  preparal.N'tic  cases  the  results  seem  more  encouraging, 
but  until  larger  scries  of  treated  and  non-treated  cases  are  compared, 
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it  is  impossible  to  say  more  at  this  time.  If  a  definite  diagnosis  has 
been  made  and  the  serum  is  at  hand,  we  advise  its  use,  but  would  not 
consider  the  failure  to  use  it  as  a  serious  omission  in  the  treatment. 
Antipoliomyelitic  horse  serum  may  be  used  in  place  of  the  human 
serum  if  available.  (See  same.)  Rosenow's  serum  must  also  be  con- 
sidered as  yet  only  in  the  observational  stage. 

Method  of  Preparing  Human  Immnne  Sennn.  The  following  is  the 
method  used  by  the  workers  of  the  New  York  Health  Department 
(luring  the  ejMdemic  of  1916,  and  the  technic  is  taken  from  their  report: 

To  obtain  the  immune  serum  the  blood  is  d^a^^^l  from  suitable  donors 
in  quantities  varying  with  the  age  and  the  apparent  hemoglo})in  con- 
tent of  the  individual.  On  the  average  it  is  said  to  withdraw  2  ounces 
from  children  nine  to  ten  years  of  age,  3  to  4  ounces  from  cliildren 
twelve  to  thirteen  years  of  age,  4  to  6  ounces  from  individuals  eighteen 
years  of  age  and  over.  Adults,  especially  the  robust,  full-blooded 
kind,  average  10  to  10  ounces  of  blood.  Similar  amounts  can  be  with- 
dra\\Ti  again  after  an  interval  of  two  or  three  weeks.  The  blood  is 
best  withdrawTi  by  using  a  15-gauge  platinum  or  steel  needle.  In  chil- 
dren and  stout  persons  with  small,  or  indistinct,  veins,  a  17-gauge 
needle  attached  to  a  1 -ounce  Record  sjTinge  may  be  satisfactory. 
The  blood  is  collected  in  small  glass  bottles  in  quantities  of  1  or  2 
ounces  and  given  a  long  slant,  so  as  to  obtain  as  long  a  surface  for 
the  serum  as  possible.  The  blood  is  allowed  to  cool  and  the  bottles 
are  placed  in  the  ice-box  during  the  first  twenty-four  hours  to  allow 
the  separation  of  the  serum.  This  is  decanted  the  following  day  and 
centrifugalized  to  free  it  from  pieces  of  blood  clot  and  red  blood  cells. 
To  the  serum  is  added  0.2  per  cent,  of  tricresol.  This  increases  the 
local  irritant  action  of  the  serum,  and  it  may  be  found  advisable  not 
to  add  it;  25  per  cent,  of  tricresol  in  quantities  of  4  c.c.  to  over  500 
c.c.  of  serum  gives  the  required  strength.  The  sermii  is  then  allowed 
to  stay  in  the  ice-box  forty-eight  hours,  during  which  time  there  is  a 
precipitation  of  a  fine  cloud  that  appears  after  the  addition  of  the 
tricresol.  After  this  is  separated,  the  serum  is  removed  from  it.  The 
seriim  is  then  passed  through  a  Berkefeld  stone  filter  in  quantities  of 
15  c.c.  and  kept  cold  in  dark  amber  or  blue  bottles  in  the  ice-box. 

Bnration  and  Efficiency  of  the  Serum.  If  the  serum  has  been  pre- 
served with  tricresol  or  handled  with  sterile  precautions  after  it  has 
been  passed  through  a  B(>rkefcld  filter,  and  it  is  afterward  kept  in  a 
cold  place,  it  will  probably  remain  efficient  in  its  specific  content  for 
several  weeks.  The  serum  obtained  during  the  New  York  epidemic 
of  1916  was  used  up  almost  as  fast  as  it  was  obtained.  Some  kept 
four  to  six  weeks,  however,  seemed  as  active,  therapeutically,  as  the 
more  recently  drawn.  In  an  emergency,  or  when  the  facilities  for 
treating  with  serum  are  not  obtainable,  blood  may  be  simply  drawn 
under  aseptic  conditions  in  a  vessel  with  glass  beads,  shaken  up  and 
centrifugalized,  or  the  serum  may  be  drawn  in  the  usual  way  and  allowed 
to  separate  for  a  few  hours  and  promptly  used,  disregarding  the  pres- 
ence of  a  few  red  blood  cells.  The  serum  probably  owes  its  action 
(1)  to  the  presence  of  specific  immune  bodies,  and  (2)  to  its  action  as 
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normal  human  sermn  as  such.  The  serum  should  not  be  heated. 
The  donors  should  be  free  from  syphilis,  as  demonstrated  by  a  nega- 
tive "Wassermann  reaction,  and  it  should  be  definitely  ascertained 
that  the  person  has  actually  had  poliomyelitis  and  not  a  Bell's  palsy 
or  syphilitic  paralysis,  an  ordinary  hemiplegia  or  tuberculosis  of  the 
joints. 

Pneumonia.  Pneumonia  in  Children.  Koplik^'i  has  an  interesting 
article  on  this  subject  which  he  has  considered  from  a  number  of  differ- 
ent stand-points  He  believes  that  the  results  obtained  in  a  modern 
up-to-date  hospital  are  better  than  those  obtained  either  in  tenement 
houses  or  in  the  better  class  of  private  practice.  Of  the  complica- 
tions that  were  encountered,  ileocolitis  is  the  most  frequent,  and  the 
next  most  serious  complication  is  meningitis.  When  accompanying 
a  pneumonia,  occurring  during  the  first  year,  meningitis  is  invariably 
fatal,  and  it  occurs  more  frequently  at  this  age  than  in  later  childhood. 
A  very  misleading  complication  is  meningismus,  which  may  simulate 
meningitis  to  a  very  remarkable  degree,  so  that  without  a  lumbar 
puncture  definite  diagnosis  is  impossible.  Empyema  is  another  com- 
plication of  considerable  moment. 

The  breast-fed  babies,  as  might  be  expected,  have  a  better  chance 
than  the  bottle-fed  baby,  providing  it  is  in  good  condition  before  the 
pneumonia  takes  place;  but  Koplik  believes  that  a  successfidly  bottle- 
fed  infant  has  as  good  a  prognosis  as  a  successfully  breast-fed  infant. 

Koplik  does  not  believe  in  using  very  many  drugs,  placing  his 
chief  dependence,  like  all  other  good  practitioners,  on  maintaining 
the  strength  of  the  patient  by  proper  nursing  and  feeding.  A  high 
temperature  has  been  combated  by  hydrotherapy,  particularly  when 
there  is  an  irritable  nervous  system.  The  author  also  warns  against 
giving  nauseating  drugs,  and  believes  that  when  heart  stimulants  or 
other  mcdicants  are  needed  it  is  better  to  use  them  hypodermically. 
Camphorated  oil  and  caffein  he  regards  as  among  the  best  cardiac 
stimulants;  also  the  tincture  of  digitalis.  In  cases  having  tachycardia, 
with  threatened  break-down  of  the  heart  and  eidargement  of  the  liver, 
digipuratum,  given  intravenously  in  full  doses  twice  in  twenty-four 
hours  is  used.  As  regards  the  use  of  alcohol,  Koplik  has  discarded 
it  in  the  treatment  of  pneumonia,  and  results  in  his  hospital  have 
been  as  good  without  the  addition  of  whisky  as  with  it.  This  question 
of  the  use  of  alcohol  in  pneumonia  is  a  very  interesting  one.  In  former 
days,  when  whisky  was  us«>d  as  a  routine  in  pneumonia,  it  probably 
did  more  harm  than  good,  but  1  believe  that  in  certain  carefully  selected 
cases,  particuhirly  children  with  severe  nutritional  disturbances  or 
extreme  toxemia,  the  judicious  use  of  whisky  proi)erly  diluted  is  of 
great  service.  One  may  condemn  the  giving  of  digitalis  to  all  patients 
without  reference  to  its  need,  or  canii)horated  oil  or  an>'  other  drug. 
Without  having  tried  it,  there  is  no  doubt  in  my  mind  that  taking  a 
series  of  oOO  jnieunionias  with  the  free  use  of  any  drug  in  all  cases,  and 
500  cases  witliout  it,  tlx'  ciKl-resuIts  would  certainly  be  more  favorabl(> 
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in  those  that  were  not  indiscriminately  drugged  than  in  those  who 
were,  and  I  also  believe  that  taking  a  third  500  cases  with  intelligent 
supervision  of  the  use  of  heart  stimulants  and  such  other  needs  as 
might  be  necessary,  the  results  would  be  still  better. 

Koplik  very  properly  warns  against  the  use  of  too  much  cold  air 
in  the  treatment  of  the  pneumonias  of  }'oung  children.  He  states  that 
the  air  in  the  sick  room  should  be  fresh  and  crisp,  but  not  icy  cold. 
In  some  instances  pale  infants  exposed  to  cold  air  becomes  blue  while 
ruddy  infants  may  become  pale.  Koplik  has  adopted  the  plan  of 
giving  fresh  cold  air  at  a  temperature  which  is  not  uncomfortable  to 
the  imrse. 

Pulmonary  Edema  in  Pneumonia.  Bastedo^'^  has  studied  this  sub- 
ject and  calls  attention  to  the  fact  that  the  factors  favoring  increased 
production  of  tissue  fluid  are  increased  intracapillary  pressure,  increased 
permeability  of  the  capillary  wall,  which  may  result  from  changes 
produced  by  circulating  poisons,  local  irritants,  or  lack  of  oxygen  or 
nutritive  material,  and  hj'dremia  when  there  is  an  excess  of  water  in 
the  blood,  if  accompanied  by  plethora,  as  after  large  intravenous  infu- 
sion of  physiological  salt  solution.  The  factors  which  favor  the  remo\al 
of  the  tissue  fluid  are  lymph  stagnation,  diminished  capillary  absorption, 
and  increased  molecular  concentration  of  the  tissues,  so  that  they  have 
an  increased  osmotic  pressure  and  take  up  more  fluid  than  normally, 
or  hold  the  fluid  more  firmly. 

The  treatment  of  the  condition  must  aim  to  lessen  the  production 
and  increase  the  removal  of  the  fluid.  Cardiac  failure  must  be  com- 
bated by  the  use  of  digitals  or,  better,  as  Bastedo  believes,  by  the 
use  of  strophanthi7i,  0.5  mg.  (y^o^  grain)  given  intravenously,  usually 
acting  in  an  hour  or  less.  If  no  result  is  obtained  from  the  first  dose, 
it  may  be  repeated  in  two  hours.  If  digitalis  has  already  been  given, 
the  intravenous  dose  should  not  exceed  0.3  mg.  (2-5,0  grain).  He  does 
not  use  camphor,  strychnine  or  caffeine  in  cardiac  failure,  nor  does 
he  believe  in  the  use  of  nitroglycerin. 

Venesection  is  one  of  the  most  reliable  procedures  in  the  pulmonary 
edema  of  pneumonia,  lessening  the  systemic  venous  congestion  and  the 
plethora  which  exist  in  a  stagnant  circulation  and  relieving  the  venous 
end  of  the  heart  so  that  the  heart  beats  more  effectively.  In  respira- 
tory insufficiency,  atropine,  caffeine  and  strychnine  may  be  considered, 
as  well  as  inhalation  of  oxygen  for  artificial  respiration  and  of  counter- 
irritation.  Bastedo  does  not  believe  that  atropine  is  of  much  value 
in  this  condition,  that  it  has  decided  disadvantages,  one  of  them  being 
that  through  the  vagus  action  it  abolishes  any  action  of  digitalis  or 
strophanthin  upon  the  auriculoventricular  conduction  tissues,  and 
completely  neutralizes  the  effect  of  digitalis  or  strophanthin  in  steady- 
ing the  work  of  the  left  ventricle. 

Caffeine  he  believes  to  have  a  definite  \alue  in  an  emergency,  but 
is  not  to  be  used  as  a  routine  measure,  as  it  interferes  with  sleep.  He 
believes  that  strychnine  is  too  weak  a  cardia<'  stinnilant  to  be  of  use, 
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but  that  it  may  be  of  use  in  inducing  a  general  increase  of  reflex  activity, 
but,  if  tlie  reflexes  are  already  overacting,  the  drug  is  contra-indicated. 

The  inhalation  of  oxygen  and  the  use  of  artificial  respiration  is  of  value. 
The  relief  of  pressure  of  gas  in  the  abdomen  may  be  accomplished  by  a 
hypodermic  of  pituitary  extract  or  by  some  of  the  other  methods  of 
relieving  tympanites,  but  gastric  lavage  is  impossible  or,  if  not,  exceed- 
ingly dangerous.  If  the  patient's  side  has  been  strapped  on  account 
of  pleurisy,  the  strapping  should  be  remo^'ed  to  allow  freer  motion. 
He  also  recommends  that  the  head  be  lowered,  so  that  the  fluid  gravitates 
from  the  lungs,  this  procedure  being  of  ^■alue  in  the  edema  occurring 
from  pilocarpine  and  anesthetics,  and  it  may  also  be  of  service  in  those 
occurring  in  pneumonia. 

Various  forms  of  counter-irritation  have  been  used,  of  which  Bastedo 
prefers  dry  cupping.  He  also  warns  against  the  use  of  morphine  on 
account  of  its  depressing  the  respiration,  and  against  the  use  of  sodium 
bicarbonate  solutions,  either  by  rectum  or  intravenously;  except  when 
urgently  indicated  a  hypertonic  10  per  cent,  solution  in  amounts  of 
400  c.c.  may  be  used.  There  is,  however,  no  contra-indication  to  the 
use  of  bicarbonate  by  mouth. 

Acidosis  and  Acid  Excretion  in  Pneumonia.  There  has  been  an 
opinion,  based  on  a  certain  amount  of  evidence,  that  during  the  febrile 
period  of  pneumonia  there  is  considerable  increase  in  the  amount  of  acid 
formed  in  the  body.  The  ammonia-nitrogen  in  the  urine  is  increased, 
and  the  excretion  of  acid  in  the  urine  has  also  been  noted,  and  Palmer 
and  Henderson  have  observed  that  during  the  height  of  the  disease 
larger  amounts  of  sodium  bicarbonate  by  mouth  were  necessary  to  reduce 
the  acidity  than  would  be  needed  in  the  normal  individual.  Peabody 
and  other  observers,  have  found  that  the  carbon  dioxide  i)ressure  in  the 
blood  is  diminished,  and  Lewis  found  that  the  blood  of  pneumonia 
l)atients  had  a  decreased  aflinity  for  oxygen.  Palmer^'"  found  that  the 
urine  of  ])neumonia  patients  contains  a  large  amount  of  organic  acid 
which  is  free  as  a  hydrogen-ion  concentration  of  5.  The  acidosis,  as 
determined  by  the  combined  carbon  dioxide  in  the  i)lasma,  is  seldom, 
if  ever,  severe. 

Lumbar  Puncture  for  the  Relief  of  Deliriu.m  in  Pneumonia. 
Musser  and  Huflord"^  have  made  a  short  report  on  the  use  of  lumbar 
I)uncture  for  this  purpose.  A  couple  of  years  ago  Roger  and  Baumel 
suggested  this  for  the  relief  of  headache  in  ])neumonia.  Schottmiilier 
and  Schunim  had  previously  shown  that  there  is  a  marked  increase  in 
the  intraspinal  ])ressure  in  delirium  tremens,  and  Steineback  has  used 
lumbar  puncture  with  excellent  results  in  this  affection. 

Seven  cases  of  severe  delirium  associated  with  lobar  pneumonia  were 
treated  by  lumbar  puncture,  and  in  each  instance  the  delirium  was 
promptly  relieved.  This  measure  is  apparently  only  of  value  in  relieving 
a  severe  s\niptoni  and  does  not  seem  to  have  any  curative  value.  Deli- 
rium is  usual! V  an  indication  of  a  very  severe  att'ection  and  in  such  cases 
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the  mortality  rate  is  very  liigli,  as  evidenced  by  the  4.  fatal  outcomes  in 
the  series  reported  by  the  authors. 

The  Skin  Reactions  in  Pneumonia.  These  have  been  studied  by 
( 'lough,"'  and,  more  recently,  by  Steinfield  and  Kolmer.'""'  ( 'lough,  using 
cutaneous,  oi)htli;ilmi('  and  intracutaneous  tests  with  extracts  of  jMieu- 
mococci,  was  unable  to  demonstrate  a  condition  of  hypersensitiveness  to 
pneumococcus  protein  in  patients  with  pneumonia.  Weil'^^  found,  by 
using  an  autolyzed  extract  and  injecting  it  into  the  skin,  that  there  were 
no  reactions  during  the  course  of  the  disease,  but  that  after  it  was  over 
the  reaction  could  be  obtained  in  a  considerable  percentage.  Steinfield 
and  Kolmer  tried  the  intradermal  reactions,  with  extracts  from  types  1, 
2,  and  3,  on  patients  with  lobar  pneumonia,  both  before  and  after  the 
crisis,  on  patients  in  whom  the  type  of  pneumococci  had  been  deter- 
mined, also  in  healthy  individuals  and  certain  persons  sufTering  with 
various  chronic  infections  other  than  those  of  the  respiratory  system. 
The  material  for  the  tests,  which  they  have  termed  anai)hylactogens, 
was  made  from  pure  cultures  grown  in  dextrose  broth  for  forty-eight 
hours  and  then  washed  with  sterile  salt  solution,  centrifugalized,  and 
suspended  in  sterile  salt  solution  sufficient  to  make  about  2,0()0,0()0,0()0 
cocci  to  the  cubic  centimeter.  This  was  then  heated  at  60°  C.  for  one 
hour  and  })reserved  with  0.2  per  cent,  tricresol. 

In  making  the  test,  0.1  c.c.  was  injected  intracutaneously.  The  three 
injections  were  made  at  one  time  in  each  patient.  After  the  first  twenty- 
four  hours,  most  persons,  both  controls  and  those  suffering  with  pneu- 
monia, showed  a  narrow  zone  of  hyperemia.  Reactions  were  read 
forty-eight  hours  after  the  injection  and  those  that  showed  an  area  of 
erythema  of  over  1  c.c.  in  diameter  were  regarded  as  positi^'e,  but,  when 
the  area  was  less  than  this  and  disappeared  in  seventy-two  hours,  the 
reaction  was  regarded  as  due  to  possible  irritation  or  as  a  negative 
reaction.  In  the  positive  reactions  there  was  the  formation  of  the  posi- 
tive papule  and  slight  edema,  arid  these  reactions  persisted  for  from  four 
to  five  days.  There  was  no  suppuration  in  any  instance,  and  no  dis- 
turbance beyond  a  slight  burning  pain  which  came  on  within  a  few  hours 
after  the  injection. 

Reactions  were  noted  in  30  per  cent.,  and  true  reactions  were  not  seen 
in  normal  individuals  or  those  suft'ering  with  other  diseases,  and  the 
presence  of  pneumococci  in  the  upper  air  passages  during  health  produced 
no  sensitization  and  no  reaction.  The  reactions  all  occurred  after  the 
crisis  or  after  the  infection  had  been  present  for  a  long  period  of  time,  and 
curiously  enough,  there  was  no  constant  relation  between  the  reaction 
to  the  various  tyj)es  of  the  pneumococcus  and  the  types  found  in  the 
sputmn  from  which  the  authors  deduced  that  the  reactions  to  the 
pneumococcus  protein  are  of  more  general  character  than  the  agglutina- 
tion reactions. 

Germicides  AND  Pneumococci.  Ethylhydrocuprein.  For  many  years 
the  fact  that  quinine  possesses  some  antiseptic  and  bactericidal  proper- 
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ties  has  been  well  known,  and  there  has  also  been  for  a  long  time  an 
idea,  supported  by  many  excellent  clinicians,  that  the  drug  given  in 
sufficiently  large  (luantities  and  sufficiently  early  will  arrest  an  attack 
of  pneumonia.  Various  preparations  of  the  drug  have  been  suggested, 
including  quinine  and  urea  hydrochloride,  and,  more  recently,  ethyl- 
hydrocuprein. 

Solis-Cohen,  Kolmer  and  Heist^''^  have  made  a  study  of  certain 
cinchona  derivatives,  using  the  various  methods  in  vitro  and  have 
found  that  quinine,  hj^droquinine  or  methylhydrocuprein,  optochin  or 
ethylhydrocuprein,  and  their  salts  exert  a  very  marked  bactericidal 
action  on  pneumococci.  Of  these  by  far  the  most  powerful  is  ethyl- 
hydrocuprein. In  a  general  way  the  bactericidal  action  is  about  the 
same  for  all  types  of  pneumococci,  although  in  several  instances  type  3 
(Pneumococcus  mucosus)  was  found  to  be  more  resistant  than  the 
other  types  studied.  They  also  have  reported^''^  in  detail  the  results  of 
their  observations  on  the  use  of  some  of  the  above-mentioned  drugs  as 
used  in  mice  and  rabbits.  They  found  that  ethylhydrocuprein  hydro- 
chloride was  slightly  more  toxic  for  mice  and  rabbits  than  the  other 
cinchona  derivatives,  and  that,  as  a  general  rule,  mice  were  found  to  be 
more  resistant  to  this  than  rabbits,  and  young  rabbits  more  so  than  the 
older  and  heavier  ones.  They  determined  the  lethal  dose,  both  in  mice 
and  rabbits,  and  determined  that  quinine  and  urea  hydrochloride  possess 
a  lesser  degree  of  protective  power  than  ethylhydrocuprein  hydrochloride, 
and  also  that  intramuscular  administration  affords  less  protection  against 
the  pneumococci  than  when  administered  intravenously.  The  com- 
bination of  ethylhydrocuprein  hydrochloride  and  other  quinine  com- 
pounds at  the  same  time  ofi'ers  less  protection  than  when  used  alone. 
It  must  be  borne  in  mind  that  pneumococcus  infection  in  mice  and  rab- 
bits differs  very  greatly  from  the  pneumonias  of  man,  and  this  must  be 
taken  into  account  in  considering  the  use  of  these  drugs  in  human  beings. 
The  influence  of  (luinine  and  urea  hydrochloride,  ethylhydrocuprein 
and  other  cinchona  compounds  on  phagocytosis  has  been  studied  by 
Kolmer,  Solis-Cohen  and  Steinfield.""  They  found  that  these  drugs  in 
high  dilutions  accelerated  the  phagocx-tosis  of  pneumococci  by  rabbit 
leukocytes,  whereas  low  dilutions  retarded  the  phagocytosis. 

\'ery  probably  part  of  the  curative  effect  of  these  agents  in  human 
infections  is  due  to  their  influence  on  phagocytosis,  and  the  same 
observers  have  noted  that  the  total  number  of  leukocytes  in  the  per- 
ipheral blood  of  rats  may  be  increased  by  injection  of  these  agents 
intramuscularly,  and  that  somewhat  lesser  degrees  of  leukocytosis 
follow  the  intravenous  injection. 

Moore  and  Chesney^'^  have  made  a  study  of  the  action  of  ethylhydro- 
cuprein on  cultures  of  the  j)neumococcus  and  have  used  the  drug  by 
moutii  in  a  series  of  32  cases  of  acute  lobar  pneumonia.  The  dosage  was 
such  that  the  patient  received  at  least  0.024  gram  per  kilogram  of  body 
weight  per  twenty-four  hours,  and,  when  the  size  and  spacing  of  the 
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Iiulividual  doses  were  adequately  regulated,  a  specific  pueuinococcidal 
action  appeared  in  the  blood  within  a  few  hours  and  could  be  maintained 
more  or  less  constant  for  several  days.  They  used  three  methods  of 
dosage,  which,  for  the  sake  of  brevity,  they  call  A,  B,  and  C.  Dose  A 
consisted  of  four  doses  of  0.5  gm.  or  0.45  gm.  each,  given  at  regular 
intervals  in  the  first  twenty-four  hours,  followed  in  the  second  twenty- 
four  hours  by  one  dose  of  0.45  gm.  and  seven  of  0.15  gm.  at  regular 
intervals;  thereafter  nine  or  ten  doses  of  0.15  gm.  in  every  twenty-four 
hours. 

Dosage  B  consisted  of  10  doses  of  0.15  gm.  each,  given  at  regular 
intervals  in  every  twenty-four  hours. 

1  )osage  C  consisted,  in  patients  of  average  size,  of  a  single  initial  dose 
of  0.45  gm.  followed  at  regular  intervals  by  single  doses  of  0.15  gm.  each, 
the  total  amount  given  in  the  twenty-four  hours  being  the  same  for  all 
periods  of  twenty-four  hours,  namely,  1.5  gm.  Patients  below  average 
size  received  projjortionately  less.  The  first  method  of  dosage  permits 
of  the  occurrence  of  fluctuations  in  the  concentration  of  the  drug  in  the 
blood  of  the  patient,  which  they  found  to  be  undesirable.  The  method 
of  giving  small  equal  doses  at  regular  intervals  from  the  onset,  or  dosage 
B,  maintains  a  constant  level  with  concentration  of  the  drug  in  the  blood, 
but  in  order  to  secure  a  more  rapid  appearance  of  the  bactericidal  action, 
or  at  least  to  avoid  such  fluctuations  as  were  obtained  under  dosage  A, 
the  third  method  was  used,  or  dosage  C,  which  consisted  of  a  large 
initial  dose  followed  at  regular  intervals  by  smaller  equal  ones.  In 
order  to  maintain  the  constant  level  the  space  between  the  doses  should 
ordinarily  not  exceed  two  and  a  half  or  three  hours.  There  is  some 
evidence  that  when  given  by  this  method  there  is  some  retention  or 
accumulation  in  the  blood. 

From  such  evidence  as  the  authors  have  at  hand  it  seems  that  the 
administration  by  mouth  is  more  satisfactory  than  the  intramuscular 
administration.  It  is  interesting  to  note  that  pneumococci  not  only 
in  vitru,  but  in  the  human  body  of  patients  treated  with  ethylhydro- 
cuprein,  may  acquire  more  or  less  complete  resistance  to  the  drug, 
similar  to  that  noticed  to  quinine  in  malaria  and  in  the  action  of  other 
bactericides  on  specific  organisms.  Toxic  sjTnptoms  may  result  in  human 
beings  froni  the  use  of  the  drug,  but,  fortunately,  these  are  only 
transient.  The  most  common  are  tinnitus,  deafness  and  amblyopia  or 
amaurosis;  but  retinitis,  with  more  or  less  permanent  impairment  of 
vision,  may  occur,  a  point  which  should  be  borne  in  mind  in  considering 
this  drug  as  a  curative  measure. 

The  number  of  cases  treated  is  too  small  from  which  to  draw  any 
definite  conclusions.  In  all,  32  were  treated.  One  was  excluded  because 
other  therapeutic  measures  were  employed,  one  unclassified  case 
recovered;  in  7  others,  3  of  which  recovered  and  4  died,  the  treatment 
for  one  reason  or  another,  was  regarded  as  certainly  inadequate.  In 
the  remaining  23  cases  the  majority  were  due  to  type  2  or  3,  the  most 
virulent  of  all,  and  the  calculated  mortality  rate  could  be  regarded  as 
33  per  cent.,  whereas  the  actual  mortality  was  found  to  be  19  per  cent., 
a  pretty  definite  gain. 
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There  is  a  possibility  of  getting  good  results  with  the  simultaneous 
use  of  the  drug  and  the  antipneumococcus  serum,  as  Cole  has  reported 
results  that  were  encouraging  when  the  disease  was  due  to  pneumococcus 
of  group  one. 

Epidemiology  of  Lobar  Pneumonia.  Stillman'^^  has  made  a  study 
of  this  subject,  pre\-ious  studies  havhig  shown  that  while  pnemnococci 
are  present  in  the  mouths  of  normal  individuals  it  is  extremely  rare 
to  find  types  I  or  II  in  normal  persons,  except  those  who  have  been 
associated  with  patients  suffering  with  lobar  pneumonia  due  to  organ- 
isms of  this  type.  Dochez  and  Avery  have  suggested  that  in  many 
instances  lobar  pneumonia  may  be  due  to  contact  infection,  the  source 
of  the  infection  being  either  an  individual  who  has  recovered  from  the 
disease  and  who  still  carries  the  organism  in  his  mouth,  or  the  healthy 
carrier  who  has  acquired  the  organism  from  association  with  a  case  of 
lobar  pneumonia.  Stillman  made  a  study  of  the  organisms  isolated 
in  cases  admitted  to  the  Rockefeller  Institute,  as  well  as  a  study  of 
varieties  found  in  the  mouths  of  normal  indi\-iduals  and  from  the 
mouths  of  members  of  households  where  cases  of  types  I  and  II  have 
occurred.  He  also  studied  the  dust  of  rooms  in  which  no  case  of  pneu- 
monia was  knowTi  to  have  occurred  and  compared  it  with  the  dust 
from  homes  where  types  I  or  II  have  been  present;  and  he  also  had  an 
opportunity  of  making  observations  in  two  epidemics  of  pneumonia. 
His  observations  in  regard  to  the  fact  that  types  land  II  were  responsible 
for  most  cases  of  lobar  pneumonia  bear  out  previous  studies  of  others. 
In  the  mouths  of  healthy  individuals  type  IV  predominates,  type  III 
is  frequent  and  atypical  organisms  of  type  II  were  occasionally  found. 
He  also  found  that  healthy  individuals  who  were  intimately  associated 
with  cases  of  lobar  pneumonia  may  have  types  I  or  II  in  their  mouth 
secretions.  He  also  found  that  types  I  or  II  was  present  in  the  mouth 
of  an  indi\idual  in  a  home  in  which  it  was  impossible  to  trace  any 
contact  with  an  infected  patient.  The  dust  of  homes  where  cases  of 
pneumonia  due  to  types  I  and  II  have  occurred  showed  the  presence  of 
the  same  tyi)e  of  pnemnococci  as  infected  the  patient.  He  also  recovered 
type  I  from  the  dust  of  a  dormitory  in  which  there  had  been  a  small 
epidemic  of  pneumonia,  partly  due  to  type  I  organism,  and  somcw  hat 
similar  observations  were  made  in  a  second  epidemic.  From  62  speci- 
mens of  dust  from  rooms  in  which  pneumonia  had  not  occurred,  in  18, 
or  29  per  cent.,  the  pnemnococci  was  recovered.  In  all  but  one  instance 
the  organisms  belonged  to  the  type  of  those  normally  found  in  the 
mouth.  The  specimen  of  dust  from  which  type  I  pneumococcus  came 
was  from  a  house  where  a  known  carrier  of  the  type  I  pneumococcus 
was  visiting. 

This  study  points  out  the  fact  that  lobar  pneumonia  is  a  definit(>ly 
transmissible  disease,  but  further  studies  will  have  to  be  undertaken 
before  we  are.  in  a  position  of  sufficient  information  to  explain  thc^  occur- 
rence of  the  diseases  as  ordinarily  seen. 

Similar  studies  have  been  made  by  Clough."^    In  her  series  it  is 

'**  Journal  of  Experimental  Medicine,  October,  1917,  p.  513. 
'«  Bulletin  of  Johns  Hopkins  Hospital,  Octo])er,  1917,  p.  30G. 
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interesting  to  note  that  in  a  number  of  ciiildren  the  instance  of  group 
I  and  111  was  lower,  witli  a  correspondingly  higher  instance  of  group 
IV  ;ind  atypical  II,  as  conii)ared  Avith  lobar  jnieunionia  in  adults.  If 
the  enii)yenias  in  children  are  added  to  the  iMieninouias  the  instance 
iti  groups  I  and  II  becomes  slightly  higiier  than  in  the  pneumonias  in 
grown  people. 

Previous  observations  on  the  type  of  the  organism  found  in  the 
pneumonias  of  children  have  been  made  by  Pisek  and  Pease/*''  Wollstein 
and  Benson'-"^  and  Mitchell/*^  and  these  observers  found  a  higher  per- 
centage of  pneumonias  due  to  gi'oup  IV  in  children  than  in  adults. 
Their  observations  were  made  with  cultures  from  sputum,  A\hereas 
Clough's  studies  were  made  of  material  secured  by  lung  puncture 
which,  perhaps,  accounts  for  the  difl'erence.  Another  epidemiological 
study  is  that  by  Sydenstricker."^ 

Methods  for  the  Determination  of  the  Pnei'tmococcus  Types. 
Blake''*^  has  a  very  interesting  article  on  this  subject  which  should  be 
consulted  by  anyone  wishing  to  carry  on  investigations  of  the  pneu- 
mococcus.  Space  will  not  permit  an  extended  description  of  these 
methods  which  are  of  chief  interest  to  laboratory  workers. 

Neutralization  of  Antipneumococcus  Immune  Bodies.  Cole^''^ 
has  shown  that  empyema  fluids  which  result  from  infection  with  pneu- 
mococci  contain  large  amounts  of  soluble  substances  which  ha\'e  the 
property  of  neutralizing  the  pneumococcus  antibodies,  and  also  that 
similar  substances  are  found  in  the  blood  of  infected  rabbits.  When 
immune  serum  is  injected  into  infected  rabbits,  the  iimiiune  substances 
disappear  very  quickly,  and,  on  account  of  being  neutralized,  are  pre- 
vented from  acting  upon  the  infection.  This  rapid  disappearance  of 
the  inmiune  bodies  after  injection  with  the  serum  into  human  beings 
with  pneumonia  has  also  been  noted,  and  the  disappearance  is  probably 
associated  with  the  presence  of  soluble  substances  in  the  blood  similar 
to  those  found  in  the  em])>'ema  fluids  in  the  blood  of  rabbits.  In  order 
to  be  eflective,  these  substances  must  be  neutralized,  and,  in  conse- 
(juence,  the  severely  afl'ected  patients  must  receive  the  serum  A-ery 
early  and  the  hiitial  dosage  must  be  very  large.  Cole  has  applied  the 
study  of  the  agglutination  test  in  following  cases  in  which  the  innnune 
serum  had  been  used,  and  believes  it  is  of  value  in  showing  why  favor- 
able results  have  not  followed  the  use  of  the  sermn. 

The  Production  of  Antipneumococcus  Serum.  Space  prevents 
me  giving  the  details  of  the  production  of  the  antipneumococcus  serum, 
but  anyone  especially  interested  will  find  a  very  interesting  account 
by  Cole  and  Moore'^"  in  a  report  from  the  Rockefeller  Institute  for 
IMedical  Research. 

Serltm  Therapy  in  Lobar  Pneumonia.  Practically  all  cases  of 
lobar  i)neumonia  are  due  to  the  pneumococcus.     The  most  important 

•^*  American  Journal  of  Medical  Sciences,  1916,  vol.  cli,  p.  14. 

"*  American  Journal  of  Diseases  of  Children,  1916,  vol.  xii,  p.  284. 

i«  Pennsylvania  Medical  Journal,  1916-17,  vol.  xx,  p.  343. 

'■"  Bulletin  of  Johns  Hopkins  Hospital,  October,  1917,  p.  312. 

i«  Journal  of  Experimental  Medicine,  July,  1917,  p.  67. 

i«  Ibid.,  vol.  xxvi,  p.  453.  "•<>  Ibid.,  October,  1917,  p.  537. 
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contribution  to  the  understanding  of  the  pneuinococcic  infections  is 
differentiation  of  the  various  strains.  Cole  and  his  associates,  working 
in  the  Rockefeller  Institute  for  Infectious  Diseases,  has  suggested  four 
groups,  which  are  known  as  I,  II,  III,  and  IV.  About  75  per  cent,  of 
all  cases  are  caused  by  one  of  the  first  three  strains.  Type  IV  really 
does  not  represent  any  particular  strain,  but  all  of  the  other  strains 
which  do  not  come  under  the  first  three  are  grouped  here  for  the  sake 
of  convenience.  The  test  for  separating  the  various  strains  consists 
of  inoculating  the  fresh  sputum  into  the  peritoneal  cavity  of  a  mouse, 
and,  after  the  organisms  have  had  time  to  grow,  that  is,  from  six  to 
twelve  hours,  the  peritoneal  cavity  is  washed  out  and  the  pneumococci 
tested  for  their  agglutinating  properties,  so  that  in  capable  hands  the 
diagnosis  of  the  type  of  infection  may  be  made  in  from  eight  to  fourteen 
hours.  The  frequency  of  the  different  types  have  been  given  by  Cole, 
Longcope  and  Richardson,  and  the  following  table  was  prepared  by 
Park: 


Number: 

Per  cent,  incidence: 

P.  H.  per  cent,  mortality: 

Cole,  Longcope. 

Cole,  Longcope. 

Cole,  Longcope. 

No. 

I.     78"'  (13) 

33'"  (23) 

25.0'"  (12.5) 

60 

II.     75     (11) 

32     (21) 

29.0     (72.7) 

39 

III.     22     (  7) 

9     (14) 

45.0     (85.7) 

13 

IV.     48     (21) 

20     (40) 

12.5     (23.8) 

83 

Other  bacteria  14 

6 

University  of  Pennsylvania 

Hospital,  Richardson, 

Per  cent. 

Per  cent. 

incidence. 

mortality. 

I.               31 

30 

II.               20 

25 

III.                 6 

50 

IV.               43 

12 

About  30  per  cent,  of  the  cases  of  pneumonia  and  about  one-third 
of  the  total  deaths  are  due  to  type  I.  When  attempts  were  made  to 
develop  an  effective  serum  the  organisms  were  injected  into  horses,  and 
it  was  found  that  type  I  produced  an  effective  serum  with  sufficient 
immune  })odies  to  be  of  practical  value  in  the  treatment  of  human  beings. 
Type  II  developed  immune  bodies  only  to  about  10  per  cent,  as  com- 
pared to  type  I  and  much  less  to  type  III.  In  neither  types  II  or  III 
was  the  response  sufHciently  great  to  be  of  any  practical  value  at  the 
present  time.  The  organisms  grouped  in  type  IV  react  variously, 
some  producing  antibodies  and  some  not.  The  strength  of  the  serum 
is  measured  by  injecting  a  definite  dose  of  virulent  toxin  together  with 
a  definite  amount  of  scrum,  using  mice  for  the  observations.  The  value 
of  the  serum  depends  on  the  amount  of  immune  bodies  present,  so  that 
only  type  I  can  be  used  in  the  actual  treatment  of  human  cases;  but 
it  seems  possible  that  by  using  other  methods  efficient  serum  may,  in 
the  future,  be  produced  for  types  II  and  III. 

Cole'^'-  has  summed  up  the  experiences  in  the  Rockefeller  Institute, 
lie  states  that  in  the  experiences  there  about  one-third  of  the  cases  are 
due  to  infection  of  type  I,  one-third  to  type  II,  10  to  15  per  cent,  to 

'"  Presbyteriiin  Hospital,  Longcope. 

'"  Journal  of  American  Medical  Asociation,  .\ugust  18,  1917,  p.  505. 
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type  HI,  and  the  remainder  to  type  IV.  Cases  due  to  types  I  and  II 
are  usually  ot"  averaj^e  severity,  the  mortality  l)einjf  2')  to  ^)()  per  cent., 
while  those  due  to  type  111  are  very  severe,  one-half  or  more  ot"  the 
patients  dying,  whereas  group  IV  cases  show  a  milder  form  of  the 
disease  with  a  mortality  around  10  or  lo  per  cent.  This  helps  in  making 
a  prognosis,  and  Dochez  and  Avery  ha\'e  shown  that  a  heavy  i)recij)itin 
reaction  in  the  urine  is  in  fa^'or  of  a  bad  outcome.  A  very  large  number 
of  colonies  per  cubic  centimeter  in  the  blood  plates  in  cases  with  the 
more  serious  types  of  infection  is  also  a  bad  sign.  In  regard  to  type  I 
infections,  105  cases  have  been  treated  with  serum,  and  97  have  recov- 
ered and  8  died.  Of  the  8  fatal  cases,  3  were  treated  only  a  few  hours 
before  death,  1  died  on  the  sixteenth  day  of  the  disease  of  pulmonary 
embolism,  1  died  on  the  fifty-fourth  day  with  a  general  streptococcus 
infection,  following  empyema,  one  was  found  at  autopsy  to  have  tuber- 
culosis, with  only  a  small  area  of  pneumonia.  This  leaves  only  2  in 
which  the  treatment  was  adequately  carried  out.  One  died  on  the 
sixth  day  and  3  on  the  twelfth.  During  the  past  winter,  of  35  patients 
treated,  only  2  died. 

Craig  and  Nichols,  in  a  series  of  cases  in  troops  along  the  Texas 
border,  report  a  mortality  of  only  5  per  cent,  in  group  I  cases. 

Cole  does  not  believe  in  administering  the  serum  until  the  tj^pe 
of  the  organism  had  been  determined.  Park,  on  the  other  hand,  is  of 
the  opinion  that  the  first  dose  of  antitoxin  could  very  probably  be 
administered  early  and  the  treatment  discontinued  in  the  cases  in 
which  type  I  infection  was  not  found.  Cole  is  also  against  the  use  of 
any  of  the  other  polyvalent  serums.  The  earlier  his  serum  is  admin- 
istered in  any  infection  amenable  to  such  treatment  the  better  the 
results,  and  this  seems  to  be  undoubtedly  true  in  pneumonia  where 
the  serum  has  a  definite  antibacterial  action,  l^p  to  the  present  time 
the  antipneumococcus  serums  have  not  been  standardized,  but  the 
matter  is  at  present  under  consideration  by  the  Hygienic  Laboratory 
of  the  United  States  Public  Health  Service.  Cole  states  that  an 
effective  serum  is  one  which  will  be  equal  in  potency  to  the  standard 
serum,  0.2  c.c.  of  which  protects  a  20-gram  mouse  against  0.1  c.c.  of  a 
culture,  of  which  0.000001  c.c.  alone  will  kill.  In  testing  the  various 
commercial  antipneumococcus  serums.  Cole  found  that  some  had  very 
little  potency  against  type  I  and  some  no  protective  power  whatever 
against  any  type  with  which  he  was  familiar.  The  dosage  at  present 
has  not  been  fixed,  but  for  a  full-grown  j)erson  from  75  to  100  c.c.  is 
injected  intravenously,  preferably  after  diluting  it  once  with  freshly 
prepared  sterile  salt  solution.  This  dilution  is  not  an  essential,  pro- 
viding the  serum  is  injected  very  slowly.  This  amount  may  be  repeated 
every  six  or  eight  hours,  and  in  most  instances  two  or  three  doses  are 
sufficient.  The  average  amount  in  the  cases  treated  has  been  250  c.c. 
There  is  a  slight  elevation  of  temperature  an  hour  or  two  after  the  serum 
is  administered,  and  this  is  followed  by  a  marked  drop,  but  very  often 
after  eight  to  twenty-four  hours  goes  up  again. 

Cole  believes  that  it  is  very  important  to  watch  the  patient  after  the 
administration  of  the  serum,  the  temperature  being  taken  every  two 
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hours,  and,  when  the  rise  begins,  the  serum  is  repeated.  If  there  is 
no  change  after  the  first  dose,  a  second  may  be  given  within  six  or  eight 
hours.  Tlie  object  of  administering  the  serum  is  to  bring  about  a  con- 
dition in  the  patient's  blood  in  which  the  antibodies  are  concentrated, 
as  they  would  be  during  the  natural  recovery  from  the  disease.  This 
concentration  is  interfered  with  by  the  bacteria  circulating  in  the 
blood  fixing  the  antibodies  and  also  by  the  fact  that  the  blood  of  infected 
patients  contains  soluble  antigenic  substances  which  also  fix  the  anti- 
bodies and  render  them  ineffective.  In  severe  cases  these  substances 
may  be  present  in  very  large  amounts,  and  this  explains  why  so  much 
more  serum  is  needed  in  both  late  and  severe  cases,  as  these  substances 
must  be  taken  care  of  before  an  effective  concentration  of  the  serum 
is  reached.  The  injection  of  such  large  quantities  of  serums  may,  in 
sensitive  persons,  cause  severe  reactions,  and  Cole  believes  that  on 
admission  to  the  hospital  a  small  dose  of  0.5  to  1  c.c.  of  horse  serum 
be  injected  subcutaneously.  This  has  been  done  at  the  Rockefeller 
Hospital,  even  when  the  skin  reaction  has  not  shown  that  the  patient 
is  sensitive.  During  the  several  hours  which  elapse  before  the  type  of 
the  infecting  organisms  has  been  determined  the  patient  will  have  been 
desensitized.  The  skin  test  is  made  by  injecting  into  the  patient's 
skin,  not  under  it,  a  small  amount  of  serum,  and  if  there  is  a  charac- 
teristic edema  and  local  er\1:hema  within  an  hour  afterward  it  shows 
the  indi\'idual  is  sensitized  to  the  serum,  and  if  there  is  no  reaction 
that  he  is  not.  The  shock  of  injecting  large  quantities  of  serum  into 
a  sensitized  individual  can  be  avoided  by  the  small  initial  subcutaneous 
injection  and  by  exceedingly  small  injection  of  the  therapeutic  dose. 
The  sermn  is  given  intravenously,  and  the  first  cubic  centimeter  should 
take  at  least  fifteen  minutes.  If  this  does  not  produce  any  reaction 
the  remainder  may  be  injected  more  rapidly  and  the  subsequent  doses 
without  this  delay.  When  the  patient  is  sensitive  to  the  initial  dose, 
very  small  injections  may  be  made  first  and  repeated,  gi\'ing  more 
each  time.  Alexander,  at  the  Peter  Bent  Brigham  Hospital,  has  been 
able  to  thus  treat  patients  who  were  sensitive  to  horse  serum  without 
any  severe  anaphylactic  shock.  The  second  danger,  a  serum  reaction, 
is  one  which  is  similar  to  that  which  is  sometimes  seen  after  injections 
of  salvarsan  or  large  doses  of  vaccine.  It  may  come  on  during  the 
administration  or  an  hour  or  more  afterward.  There  mav  be  a  high 
elevation  of  temperature  with  an  abrupt  fall,  together  with  restlessness, 
tachycardia,  flushed  face,  sweating  and,  occasionally,  vomiting.  Cole 
does  not  believe  that  these  reactions  have  anything  to  do  with  the 
beneficial  eflect,  as  some  have  claimed  for  similar  reactions  after  large 
doses  of  vaccine,  but  has  found  that  a  large  dose  of  vaccine  is  liable  to 
l)roduce  such  reactions.  Such  .serum  should  not  be  used,  and  if  the 
l)atient  shows  any  signs  during  the  injection  it  should  be  discontinued 
immediately.  Prompt  relief  may  usually  be  had  by  injection  of  0.5 
c.c.  of  epinephrin  solution  or  0.0 1  grain  of  atropine.  Subsequently  the 
patient  may  show  the  various  s\Tnptoms  described  as  serum  sickness, 
that  is,  elevation  of  temperature,  urticarial  eruptions  of  the  skin, 
enlargement  of  the  Ijmph  nodes,  sometimes  edema  of  the  skin  and 
pains  in  the  joints. 
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Bilateral  Pneumococcal  Parotitis.  Parotitis  due  to  pneunio- 
coccus  infection  has  been  described  very  int're(|uently.  Osier  and 
McCrae's  Modern  Medicine  gives  20  cases  as  having  found  their  way 
into  medical  journals,  and  Moore  states  that  it  was  found  only  ('» times  in 
nearly  (JOOO  cases  of  pneumonia  in  the  Vienna  Hospital.  Zesas,  in  1010, 
described  a  case  and  found  27  others  reported  as  complicating  pneumonia. 

Barrow^^''  has  described  an  instance  of  bilateral  parotitis  occurring  in 
a  woman,  aged  sixty-seven  years.  She  had  what  appeared  to  be  a 
deep-seated  bronchitis  which  may  have  been  an  actual  pneumonia, 
and  some  ten  days  after  the  onset,  when  the  lungs  were  beginning  to 
improve,  had  a  chill  followed  by  fever  and  very  marked  general 
symptoms,  with  pain  in  the  left  parotid  region.  A  few  days  later  the 
gland  was  markedly  swollen  and  painful,  and  the  opening  of  the  duct 
was  i)outing  and  reddened.  A  large  amount  of  greenish-yellow  muco- 
pus  could  be  expressed.  A  few  days  later  the  right  became  involved  in 
the  same  manner.  Examination  of  the  pus  revealed  a  pneumococcus  in 
l^ure  culture.  The  convalescence  was  slow,  and  after  nearly  two  months 
the  pus  was  replaced  by  clear,  rather  salty,  secretion. 

Out  of  30  cases  reported  up  to  date,  only  8  were  bilateral,  and,  as  a 
rule,  the  process  goes  on  to  suppuration.  Tn  this  particular  case  an 
interesting  point  is  the  fact  that  the  disease  ended  by  crisis  some  five  or 
six  flays  after  the  onset,  at  which  time  the  temperature  dropped  to  normal 
and  below,  there  was  a  profuse  sweat,  and  after  that  there  were  only 
toxic  symptoms  when  the  mouths  of  the  ducts  became  blocked. 

A  New  Antirabic  Cure.  Fermi'^^  has  devised  a  sero\'accine  made  from 
the  emulsion  of  brain  substance  of  the  rabbit  or  dog  in  the  strength  of 
5  per  cent.,  to  which  1  per  cent.,  phenol  is  added  as  a  preservative. 
This  is  mixed  with  the  serum  obtained  from  a  horse,  using  the  vaccine 
as  an  antigen  and  then  injecting  it  subcutaneously.  The  author  claims 
to  have  i)erfect  results  in  the  prevention  of  the  disease. 

Neuritis  and  Paralysis  as  a  Complication  of  Antirabic  Injections.  CJeiger'-^^ 
has  made  a  short  report  on  this  subject,  which  I  re\-iewed  at  some 
length  in  Progressive  Medicine  in  March,  1917,  commenting  on  the 
observations  of  Hasseltine,  Fielder,  and  others.  These  previous  reports 
include  142  cases,  with  24  deaths,  to  which  (leiger  adds  8  additional 
cases,  bringing  it  uj)  to  150,  and,  in  addition  to  this,  he  has  reported  7 
cases  of  neuritis.  The  percentage  of  persons  showing  involvement  of  the 
central  nervous  system  during  the  antirabic  treatment  is  about  0.9  per 
cent.  No  children  were  afl'ected  in  Geiger's  small  series,  and  it  is  interest- 
ing to  note  that  the  paralysis  occurred  in  one  individual  who  took  the 
treatment  who  had  not  been  bitten.  In  one  instance  there  was  facial 
paralysis  alone,  and  there  were  some  bulbar  sym])toms  in  another. 
Most  of  the  cases,  however,  were  simply  a  mild  myelitis,  with  general 
involvement  of  the  legs  and  the  sphincters.  The  shortest  incubation 
I)eriod  of  the  i)aralysis  was  ten  days  and  the  longest  twenty-eight  days, 
lie  also  had  two  instances  in  which  oi)tic  neuritis  liad  occurred,  this  l>eing 
the  first  time  that  this  complication  had  been  noted  in  the  literature. 

'*^'  Journal  of  American  Medical  Association,  June  9,  1917,  p.  1680. 
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Another  interesting  contribution  on  this  subject  is  by  Carlos  Ramos 
Mejio/^^  of  the  Pasteur  Institute  of  Buenos  Ayres.  In  1911  the  same 
author  presented  10  cases  in  his  inaugural  thesis.  Since  that  time  he  has 
observed  some  additional  cases  at  the  institution  in  question.  They 
have  treated  19,800  persons  with  24  cases  of  paralysis,  4  of  which  resulted 
fatally.  In  7  of  these  cases  the  paralysis  was  limited  in  extent  and  lasted 
a  comparatively  short  time  and  disappeared  more  or  less  completely. 
One  instance  was  in  a  child  of  six  years  who,  one  month  after  the  com- 
pletion of  the  treatment,  fell  from  a  hammock  and  on  the  following  day 
had  an  ascending  paraplegia  which  resulted  fatally  in  two  weeks.  In 
the  other  cases  there  was  also  an  ascending  paralysis  developing  a  day 
or  two  after  the  treatment,  and  proving  fatal  in  two  or  three  days' 
time. 

Rat-bite  Fever.  In  1916  I  reviewed  at  some  length  the  subject  of 
rat-bite  fever  and  last  year  I  noted  the  work  of  several  observers  in 
reference  to  a  spirochete  described  by  Futaki,  Takaki,  and  Taniguchi 
and  Osumi,'"  and  called  by  them  Spirocheta  morsus  muris.  These  same 
observers  have  contributed  a  second  article  in  which  they  have  found  the 
same  organism  in  5  out  of  6  more  cases  they  have  studied.  The  organism 
was  found  in  the  swollen  local  lesion  of  the  skin  and  in  the  enlarged 
l,Mnph  nodes.  Inasmuch  as  the  organisms  are  present  in  small  numbers, 
they  consider  it  easier  to  inoculate  the  material  into  a  mouse  and  later 
examining  the  blood,  when  the  organism  will  be  found  present  in  five  to 
fourteen  days,  or,  at  the  latest,  in  four  weeks.  The  disease  may  be 
transmitted  to  mice,  house  rats,  white  rats  and  monkeys.  Guinea-pigs 
are  also  susceptible.  They  found  that  the  spirochete  could  be  detected 
in  about  3  per  cent,  of  house  rats  and  believe  that  the  disease  known  as 
rat-bite  fever  in  Japan  is  due  to  the  spirochete  which  they  have  described, 
but  they  also  allow  that  other  organisms  m,ight  be  responsible  for  other 
forms  of  disease  caused  by  rat  bites.  They  call  attention  to  the  fact 
that  the  sj)irochete  described  in  the  blood  of  rats  or  mice  did  not  fully 
agree  with  the  description  of  the  one  which  they  have  studied. 

IshiA\'ara,  Ohtawara  and  Tamura'-^"*  have  also  made  a  study  of  the 
disease  and  described  an  organism,  also  a  spirochete,  which  differs  in 
form  from  that  described  by  the  observers  just  quoted.  The  spirochete 
of  both  observers  is  easily  killed  by  salvarsan. 

This  whole  subject  of  rat-bite  fever  needs  further  study,  but  it  seems 
\'ory  probable  that  the  ^■arious  organisms  described  of  the  same  general 
nature  will  be  found  to  be  essentially  the  same,  although  perhaps  differ- 
ing in  slight  particulars 

Kaneko  and  Okuda^'^''  call  attention  to  the  fact  that  just  as  in  Weil's 
disease  so  in  rat-bite  fever  the  distribution  of  the  organisms  varies  with 
different  stages  of  the  ilhiess.  At  tlie  beginning  of  the  disease  the  organ- 
isms circulate  in  the  blood,  while  in  the  convalescent  stage,  when  innnune 
bodies  are  completely  developed,  they  can  be  demonstrated  only  in  the 
kidney.    'J'liey  l)elieve  that  the  long  and  short  types  of  spirochete  belong 
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to  the  same  species  and  that  the  two  different  types  grade  into  each 
other,  morphologically  speaking.  They  think  that  the  short  spirocheta 
are  the  earlier  forms  of  the  organism,  and  that  as  the  long  ones  occur 
almost  exclusively  in  human  tissues  they  may  be  regarded  as  old  or 
degenerated  forms. 

Ido,  Ito,  Wani  and  Okuda^*^"  made  a  study  of  the  circulating  immunity 
principally,  and  found  that  persons  who  have  recovered  from  the  disease 
have  an  immune  body  in  their  blood  which  will  destroy  the  spirochete, 
which  seems  to  confirm  the  opinions  of  Futaki,  who  seems  to  have 
established  the  identity  of  the  two  types  of  spirochete. 

In  connection  with  rat-bite  fever  it  is  interesting  to  note  that  Hektoen 
has  described  the  various  lesions  of  bronchopneumonia  in  white  rats, 
a  disease  which  seems  to  be  of  frequent  occurrence.  The  same  disease 
has  been  studied  in  gray  rats,  and  Tunnicliff^"^  has  studied  a  streptothrix 
found  in  the  lesions  which  is  very  similar  to  the  Streptothrix  muris-ratti 
described  by  Schottmiiller  and  Blake  in  man.  The  acute  lesions  in  the 
lung  have  been  reproduced  by  inoculating  the  animal  intraperitoneally 
with  cultures  of  the  organism. 

Relapsing  Fever.  Cultivation  of  the  Spirochete  Obermeieri. 
Plotz^*^-  has  made  a  report  upon  the  cultivation  of  this  organism,  which, 
so  far  as  I  know,  has  not  been  grown  up  to  the  present  time.  Plotz  calls 
attention  to  the  fact  that,  so  far  as  he  has  been  able  to  discover,  no 
spirochete  of  any  species  has  been  cultivated  directly  from  the  blood  of 
human  beings.  His  observations  were  made  in  Serbia  in  the  winter  of 
1915,  and  cultures  were  made  in  5  cases,  all  of  which  were  successful. 
Clinically,  the  disease  was  the  European  relapsing  fever.  His  article  is 
accompanied  with  3  very  good  illustrations  of  the  organism  in  the  blood 
and  in  cultures. 

The  method  of  cultivation  employed  was  the  same  as  that  used  by 
Noguchi,  which  I  described  in  detail  in  Progressive  Medicine  for 
March,  1914,  with  reference  to  the  cultivation  of  the  organism  causing 
poliomyelitis.  The  organisms  were  transferred,  and  in  two  instances 
were  transplanted  for  five  generations.  In  the  young  cultures  the 
spirochete  are  shorter  and  thinner,  but  in  the  older  ones  they  become 
thicker  and  longer.  In  the  young  cultures  there  are  spirochetal  nodes 
which  appear  in  practically  every  organism.  These  are  small  thicken- 
ings which  occur  in  the  body,  and  from  one  to  four  may  be  seen  in  the 
same  organism.  As  the  cultures  become  older,  these  nodes  become  less 
numerous.  Plotz  believes  that  these  nodes  represent  the  points  where 
longitudinal  division  occurs. 

Incidence  of  Intestinal  Parasites  in  Buenos  Ayres.  Parodi  and  Wida- 
kowich*''''  have  made  some  extensive  observations  on  this  subject  in  the 
Ramos  Mejia  Hospital,  and  they  believe  that  the  percentage  of  individ- 
uals infected  with  intestinal  parasites  is  very  large  in  that  part  of  the 
Argentine.    They  found  that  54  per  cent,  of  the  adults,  and  over  74  per 

'*»  Journal  of  Experimental  Metlicine,  September,  1917,  p.  377. 
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cent,  of  the  children,  were  infected.  The  parasites  most  frequently 
observed  were  the  Entameba  coli  and  Lamblia  intestinalis.  Among  the 
protozoa  they  found  the  Hymenolepis,  and  the  trichiurus  among  the 
worms.  Double  infections  were  also  extremely  common,  over  14  per 
cent,  of  adults  showing  more  than  one  species  and  over  28  per  cent,  of 
the  children.  Most  frequent  associations  were  Entameba  coli  and 
Lamblia;  Entameba  coli  and  Trichocephalus;  Lamblia  and  Tricho- 
cephalus;  Entameba  coli,  flagelados  and  Trichocephalus;  and  Enta- 
meba coli,  Trichocephalus,  and  HjTnenolepis.  The  larger  part  of  the 
individuals  were  laborers  without  any  appearance  of  disease.  The 
authors  believe  that  an  examination  of  the  stools  with  reference  to  the 
intestinal  parasites  is  a  very  important  part  of  the  examination  of  a 
patient,  and  one  which  is  all  too  frequently  neglected. 

Blood  Cultures  in  Rheumatoid  Arthritis.  Moon  and  Edwards^*^  have 
made  a  study  of  this  subject  which  has  been  the  object  of  investigation 
by  a  number  of  observers.  Several  years  ago,  Rosenow  isolated  a  non- 
hemolytic streptococcus  in  5  of  9  cases  of  rheumatic  fever  during  the 
height  of  the  fever  in  an  attack,  and  incases  of  proliferating  osteo-arthritis 
and  in  arthritis  deformans.  Taking  the  hinph  nodes  from  the  areas 
draining  the  infected  joints  in  54  cases,  he  isolated  a  modified  Strepto- 
coccus viridans  from  32  cases,  staphylococcus  in  5  cases,  Bacillus  mucosus 
in  3  cases.  Bacillus  welchii  in  14  cases,  and  diphtheroid  bacillus  in  5  cases. 
The  Micrococcus  catarrhalis  and  gonococcus  were  isolated  once  each. 
Moon  and  Edwards,  in  a  total  of  40  cases  of  acute  arthritis,  found  a 
non-hemolytic  streptococcus  in  13,  Bacillus  mucosus  in  2,  diphtheroid 
bacilli  in  2,  hemolji;ic  streptococci  once,  and  staphylococcus  once,  and 
21  were  negative;  while  of  83  cases  of  chronic  arthritis,  non-hemolytic 
streptococci  was  found  in  18,  Bacillus  mucosus  was  found  3  times, 
diphtheroid  bacilli,  3  times,  and  unidentified  organisms  once,  and  cul- 
tures were  negative  in  58.  Autogenous  vaccines,  they  state,  combined 
with  other  measures,  have  been  followed  by  marked  improvement. 

I  have  had  under  observation  for  several  years  a  very  remarkable 
instance  of  arthritis  with  involvement  of  almost  all  of  the  joints,  the 
child  being  bed-ridden  for  nearly  a  year,  and  during  this  time  running  a 
temperature  almost  e\'ery  day  of  105°  with  normal  periods  in  between. 
A  streptococcus  was  isolated  from  the  blood  and  a  vaccine  used,  with  the 
result  that  the  child  is  practically  well,  the  only  changes  being  slight 
stiffness  of  the  spine,  with  slight,  but  not  serious,  deformities  of  the 
^\'Tists,  small  joints  of  the  hands,  and  the  knees  and  feet.  The  child  has 
been  practically  perfectly  well  for  over  twelve  months. 

Streptococcus  and  Septic  Sore  Throat.  I  have  commented  a  number  of 
times  concerning  the  association  of  the  streptococcus  and  septic  sore 
throat.  Anyone  interestetl  in  this  subject  will  find  the  Boylston  medical 
prize  by  Smillie"^''  of  inestinuible  value.  His  studies  were  made  during  the 
milk-borne  ej)idemi('  in  I  )()rclK'ster  in  1915,  and  on  an  epidemic  of  tonsil- 
litis at  a  boarding  school  and  under  a  mnnl)er  of  other  conditions. 

The  organism  isolated  from  the  throats  of  patients  in  the  Dorchester 
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epidemic  was  found  to  be  identical  with  a  streptococcus  isolated  from  the 
suspected  milk,  and  a  streptococcus  from  the  boarding  school  epidemic, 
which  was  also  milk-borne,  was  found  to  be  identical  with  a  strepto- 
coccus isolated  from  the  udder  of  one  of  the  cows  from  the  school  dairy. 
Both  of  these  organisms  were  found  to  be  in  every  way  identical  with  the 
streptococcus  described  by  Smith  and  Brown  in  their  studies  of  the  milk 
epidemics  of  Massachusetts  in  1914  and  191'),  which  was  referred  to  as 
the  beta-hemol}'tic  streptococcus,  is  of  a  human  strain  with  a  group  of 
definite  characteristics.  This  organism  is  rarely  found  in  normal  throats, 
in  Smillies  experience  in  1  per  cent,  in  which  cultures  were  made.  After 
attacks  of  tonsillitis,  however,  this  organism  may  be  found  for  three 
months  or  more  after  the  acute  symptoms  of  the  disease  have  subsided. 
In  sporadic  tonsillitis,  out  of  20  cases,  5  were  found  in  which  this  type  of 
streptococcus  was  present.  Clinically,  the  disease  may  be  either  severe 
or  of  a  moderate  type.  In  the  throats  of  acute  cases  of  scarlet  fever  this 
organism  may  be  found  and  may  remain  for  months  in  the  purulent 
discharges  when  there  is  involvement  of  the  ear  or  other  complications. 
These  observations  would  go  to  show  that  septic  sore  throat  is  not  neces- 
sarily due  to  infection  through  milk,  but  that  it  may  exist  in  either  an 
ei)idemic  or  sporadic  form,  and  it  also  shows  how  it  is  possible  for  epi- 
demics of  septic  sore  throat  to  arise  from  organisms  from  scarlet-fever 
patients,  the  disease  produced  being  not  scarlet  fever,  but  the  local 
throat  infection.  Taken  all  in  all,  this  piece  of  work  is  one  of  the  best 
which  has  come  to  my  notice  for  some  time. 

Smallpox.  \'accine  Technic  and  Results.  Force  and  Stevens^"^ 
have  made  a  series  of  observations,  which  are  very  interesting,  relating 
to  the  nature  of  the  vaccination  lesion  through  several  different  factors. 
They  found  that  the  severity  of  local  reactions  was  apparently  unin- 
fluenced by  the  method  of  preparation  of  the  vaccine  or  the  bacterial 
count  at  the  time  of  release.  They  also  determined  that  the  course  of  the 
primary  vaccine  is  apparently  uninfluenced  by  the  application  of 
antiseptics. 

Three  methods  of  preventing  sore  arm  have  been  suggested;  one  by 
Schamberg  and  Kolmer,  who  paint  the  vesicles  at  the  end  of  forty-eight 
hours  with  a  preparation  of  5  per  cent,  alcoholic  solution  of  picric  acid. 
Dyer  clips  the  top  with  sterile  scissors  and  cauterizes  the  base  with  a 
0  per  cent,  solution  of  silver  nitrate,  and  others  ha\'e  suggested  painting 
the  vesicle  as  soon  as  it  appears  with  tincture  of  iodine.  Unna  uses  a 
mixture  of  8  parts  of  zinc  oxide  ointment  and  1  part  each  of  calcium 
carbonate  and  sulphur  lotum. 

According  to  Force  and  Stevens,  none  of  these  methods  seem  to  have 
any  advantage  over  the  method  which  they  advise.  They  found  that  the 
thing  which  did  influence  the  after-results  was  the  nature  of  the  primary 
scarification,  and  that  cross  scarifications  tended  to  produce  larger, 
more  delicate  vesicles,  with  consequent  secondary  infection  and  slough- 
ing, whereas  the  use  of  three  small  scarifications  which  give  rise  to  small 
vesicles  and  which  are  not  easily  broken  and  which  do  not  tend  to  be 
infected  with  other  organisms  or  to  slough,  are  much  to  be  preferred. 
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Smallpox  Vaccine  and  Subsequent  Infections.  Kinloch^"  has 
made  a  comparative  study  of  various  infectious  diseases  of  children,  with 
reference  to  their  occurrence  in  children  who  had  been  vaccinated  and 
those  who  were  unvaccinated,  and  also  with  reference  to  the  sequelae 
and  complications.  The  observations  covered  scarlet  fever,  diphtheria, 
measles,  whooping-cough,  erysipelas,  bronchopneumonia  and  typhoid 
fever.  Space  prevents  quoting  his  figures,  but  there  is  no  e\"idence  that 
vaccinia  has  any  prejudicial  effect  on  the  child's  well-being  as  judged  to 
its  response  to  subsequent  infection. 

Tetanus  in  Court  Plaster.  Owing  to  the  statements  made  in  the  public 
press  about  contaminations  of  court  plaster  with  tetanus,  jMcCoy,  Luke 
and  Korbit^*"'*  made  a  careful  study  of  court  plaster  as  it  is  ordinarily 
bought,  and  out  of  13  specimens  purchased  in  Washington,  2  showed  the 
presence  of  tetanus  organisms,  but  there  is  no  evidence  whatever  that 
any  of  these  specimens  were  intentionally  contaminated.  There  was  no 
clear  evidence  that  the  court  jilaster  as  it  left  the  manufacturer  carried 
the  organism,  but  their  observations  show  that  it  may  be  contaminated 
before  it  reaches  the  user. 

The  Effect  of  Soap  on  the  Treponema  Pallidum.  For  a  number  of  years 
I  have  been  convinced  that  the  free  use  of  soap  and  plenty  of  running 
hot  water  was  all  that  was  necessary  in  cleansing  the  hands  after  examin- 
ing patients  with  infectious  diseases.  It  therefore  has  been  of  particular 
interest  to  note  the  observations  of  Reasoner.^''^  He  ascertained  that  a 
solution  of  soap,  made  out  of  ivory  soap  or  some  of  the  shaving  creams, 
all  of  which  seem  to  be  equally  effective,  would  immediately  render 
the  spirochete  non-motile.  Equal  parts  of  a  richly  infected  testicular 
juice  and  soap  solution  were  mixed  thoroughly,  and  then,  as  quickly  as 
possible,  placed  on  a  dark  field  for  from  fifteen  to  thirty  seconds,  but  in 
no  instance  could  a  motile  spirochete  be  observed. 

From  the  results  of  these  observations  one  is  led  to  doubt  the  infections 
supposed  to  take  place  in  the  barber  shop,  unless  the  transmission  was 
made  by  a  towel  wet  only  in  water  and  so  allowing  transmission  from 
one  patron,  or  from  the  barber  himself,  to  the  individual  who  was 
shaved.  After  shaving,  there  are  minute  abrasions  on  the  face  which 
lend  themselves  to  infections,  either  from  the  towel,  as  mentioned  above, 
or  other  more  probable  sources  of  infection. 

The  Treatment  of  Trichinosis  with  Thymol.  Booth,  Goehring  and 
Kalm'""  have  suggested  this  method  of  dealing  with  cases  of  trichinosis. 
Two  periods  must  be  considered,  one  when  the  parasite  is  in  the  intestine, 
the  other  when  it  is  in  the  muscles  and  tissues  of  the  body.  The  usual 
method  of  administering  thymol  for  intestinal  parasites  may  be  employed, 
and  Stiles  gives  it  as  administered  with  magnesium  or  sodium  sulphate 
with  plenty  of  water  the  evening  before  the  thymol  is  to  be  given.  Early 
the  next  morning,  no  breakfast  is  given,  and  the  patient,  if  an  adult, 
is  given  2  gm.  of  powdered  thymol  in  capsules  and  another  2  gm.  two 

'«■  Lancet,  .Iiino  30.  1917.  p.  993. 

'*»  Public  Hcaltli  Reports.  ScptcmKcr  7,  1917,  p.  1450. 

'**  .lournal  of  American  Medical  Association,  March  31,  1917,  p.  973. 
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hours  later,  after  which  another  dose  of  salts  is  administered.     The 
following  dosage  has  been  suggested: 

Under        5  years 0.5  gin. 

Between    Sand  10  years 1.0  gm. 

Between  10  and  l.'i  years 2.0  gm. 

Between  If)  and  20  years li.O  gm. 

Between  20  and  GO  years 4.0  gm. 

Above  60  years 2.0  to  3.0  gm. 

During  the  administration  of  thymol,  oils,  fatty  foods  and  alcohol 
should  be  very  strictly  forbidden,  and  the  drug  should  not  be  used,  or 
only  with  extreme  caution,  in  very  old  persons,  during  pregnancy, 
advanced  cardiac  disease,  or  when  there  is  anasarca  or  marked  diarrhea 
or  dvsenterv. 

Th^inol  given  by  the  mouth  has  no  effect  upon  the  organisms  in  the 
muscles,  inasmuch  as  it  is  neutralized  in  the  liver.  The  authors  quoted 
suggest  the  following  method  for  the  administration  of  thymol  in  the 
cases  in  which  the  parasite  is  in  the  muscles  or  other  tissues:  50  grains 
of  thymol  are  dissolved  with  50  c.c.  of  sterile  olive  oil.  This  solution  is 
then  sterilized  and  2  to  3  c.c.  injected  either  subcutaneously  or  intra- 
muscularly for  seven  days.  After  several  days'  rest,  the  injections  are 
repeated. 

The  authors  report  one  instance  in  which  this  method  was  used  with 
success.  The  patient  had  a  marked  eosinophilia,  over  20  per  cent.,  and 
encapsulated  parasites  were  found  in  the  muscles.  Following  the  injec- 
tions, the  temperature  rapidly  subsided  and  the  pain  in  the  muscles  and 
the  swelling  of  the  conjunctivte  disappeared,  and  the  patient  was  dis- 
missed from  the  hospital  as  cured.  It  was  noticed,  following  the  adminis- 
tration of  tliAiiiol,  that  the  percentage  of  eo.sinophilia  was  markedly 
increased  to  30,  45,  and  as  high  as  55  per  cent.  This,  they  believed  was 
due  to  the  destruction  of  the  parasite  and  the  absorption  of  the  protein 
of  the  parasite  into  the  blood.  The  only  discomfort  suffered  by  the 
patient  was  a  rash  on  the  hands  which  disaj^peared  after  the  thymol 
was  discontinued. 

Trench  Fever.  'J'here  have  been  quite  a  number  of  contributions  on 
the  subject  of  this  disease  which  has  been  noted  since  1915.  An  account 
of  the  disease  has  been  given  by  Costello.'^'  The  patients  entered  the  field 
ambulance  with  fever  which  ran  a  very  unusual,  but  constant,  course. 
In  the  early  da\s  the  diagnosis  was  usually  made  of  inHu(Miza,  of  myalgia, 
sometimes  of  rheumatism,  septicemia,  or  an  auto-intoxication.  Finally, 
the  term  trench  fever  was  suggested.  The  disease,  as  observed  so  far, 
has  occurred  in  men,  for  the  most  part  adolescent  soldiers,  but  not  always. 
The  disease  has  occurred  in  France  and  Belgium,  and,  as  noted  below, 
infection  has  occurred  in  England  from  cases  sent  home.  Costello 
doubts  if  the  di.sca.se  has  occiu-rcd  in  the  Ka.st.  It  is  more  apt  to  occur 
in  spring,  summer  and  autumn,  and  is  decidedly  less  fre(iuent  in  winter. 
More  of  the  cases  occur  in  the  trenches  than  in  those  who  were  behind 
the  line.    Xo  organism  has  been  isolated  as  yet,  l)nt  it  has  been  thought 
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that  lice  play  a  very  important  part  in  its  causation.  Anxiety,  strain, 
overwork  and  worry,  wet  and  cold,  and  sleeplessness  are  all  given  as 
things  predisposing  to  the  disease. 

Fever  generally  shows  itself  on  the  first  day  of  the  disease  and  varies 
between  99°  and  102°,  lasts  from  three  to  seven  days  and  then  becomes 
normal.  After  a  period  of  from  three  to  eight  days  there  is  a  recurrence 
followed  by  another  normal  period  and  then  a  third  febrile  state  and  a 
normal  period,  and,  occasionally,  a  fourth  attack,  sometimes  there  may 
be  only  two.  The  temperature  generally  subsides  by  lysis,  but  a  crisis 
may  occur.  There  are  pains  in  the  head  of  a  neuralgic  type  and  pains 
in  the  legs,  which  is  almost  diagnostic.  The  pains  start  in  the  back  of  the 
knee,  and  course  around  the  front  of  the  knee,  but  the  knee-cap  area  is 
usually  not  i)ainful.  The  pain  runs  along  the  shins  to  the  ankle-joint, 
and,  while  the  pain  is  very  intense,  is  limited  to  its  localization.  When 
the  fever  is  low,  the  pain  is  not  so  great,  and  during  the  normal  period  the 
pain  is  usually  absent.  Occasionally  it  is  referred  in  the  lumbar  region, 
or  to  the  feet.  There  is  also  distinct  tenderness.  The  area  of  splenic 
dulness  is  increased  in  some  cases,  but  the  spleen  is  usually  not  ])ali)ablc, 
although  there  may  be  tenderness  in  the  splenic  region.  Constipation 
is  common,  but  there  were  no  other  suggestive  respiratory,  cardiac  or 
digestive  symptoms,  though  these  may  be  met  with  from  other  causes. 
There  is  also  a  dirty  tongue  and  weakness,  with  the  usual  febrile  s\Tnp- 
toms  during  the  pyrexial  recurrences.  Night-sweats  are  frequent,  but 
are  referred  to  the  drugs  used  in  treatment. 

Various  studies  directed  toward  the  bacteriology  of  the  disease  have 
resulted  negatively.  The  treatment  is  unsatisfactory,  no  results  were 
obtained  from  (|uinine,  potassium  iodide,  arsenic,  or  sodium  salicylate. 

McCrea  and  Dickson^^-  have  suggested  that  the  disease  may  be  due  to 
a  spirochete,  and  in  the  vast  majority  of  cases  the  patients  give  a  positive 
Wassermann  reaction.  Uiemer,'"'  whose  article  I  have  not  been  able  to 
consult,  has  succeeded  in  growing  the  spirochete  in  anaerobic  blood 
cultures  in  some  cases. 

Wenyon^''^  has  described  a  small  hemogregarina  in  the  lizard.  An 
organism  very  similar  to  this  has  been  descril)ed  as  occurring  in  the  blood, 
liver,  spleen  and  lung  punctures  of  trench  fever.  Among  the  con- 
tributions along  this  line  is  one  by  Dimond.'"^  The  technic  of  demon- 
strating the  organism  consisted,  first,  of  the  usual  absolute  cleanliness, 
and  cleanliness  of  all  the  apparatus,  and  of  the  required  purity  of  the 
distilled  A\'ater.  Two  cubic  centimeters  of  venous  blood  is  syringed  into 
a  sterile  solution  of  l.S  per  cent,  sodium  citrate  and  to  this  are  added  2, 
o,  or  4  c.c.  of  a  0.5  per  cent,  solution  of  saponin  previously  filtered  and 
sterilized  in  order  to  cause  complete  hemolysis  of  the  red  cells  and  more 
or  less  complete  destruction  of  the  leukocytes.  This  fluid  is  then  centrif- 
ngalized  for  one  and  a  half  to  two  hours,  the  supernatant  clear  fluid 
poured  off  and  the  deposits  poured  on  glass  slides.  Some  of  the  material 

'"  Lancet,  May  20,  1917,  p.  79(). 
'"  Miinchen.  nied.  Wchnschr.,  1917,  No.  3. 

"*  Third  Report,  Wellcome  Research  Laboratories  at  the  Gordon  Memorial  College, 
Khartoum,  p.  153. 

''*  Lancet,  September  8,  1917,  p.  382. 
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was  also  mounted  unstained  by  placinj;  a  drop  on  the  slide  within  a  thin 
circle  of  sterile  paroleine  and  (jovcred  with  a  sli|);  from  this  the  orj^anisin 
could  be  observed  for  considerable  periods  of  time,  as  the  tiiin  layer  of 
paroleine  surrouTiding  the  drop  of  the  deposit  prevents  evaporation. 
The  organism  was  found  to  be  most  numerous  just  preceding  the  fever, 
and,  when  blood  was  taken  at  this  time,  '.)  or  4  c.c.  of  the  suspension,  of 
2  c.c.  of  the  blood  in  the  sodium  citrate  solution,  were  added  to  12  or  1") 
c.c.  of  sterile  distilled  water.  The  water  causes  hemolysis  of  the  red 
cells  and  swelling  up  of  the  leukocytes. 

The  organisms  are  not  demonstrated  in  the- cerebrospinal  fluid.  Two 
connnon  types  of  the  organisms  are  found  in  the  venous  blood  a  day  or 
two  before  the  onset  of  the  fever.  First,  macromerozoites,  7  to  13 
microns  long,  and  generally  free  in  the  plasma,  and  micromerozoites, 
usually  encysted  in  the  red  corpuscles,  usually  varying  from  o  to  4 
microns  in  length.  In  addition  to  these  there  are  slender,  free,  or 
encysted  sausage-shaped  forms,  4  to  6  microns  long  by  3  to  4  wide. 
These  may  be  arranged  so  as  to  form  a  rosette  appearance.  The  organism 
may  be  stained  by  Giemsa's  method.  Dimond  found  that  the  quickest 
way  to  make  the  diagnosis  was  by  obtaining  specimens  from  the  splenic 
puncture.  lie  also  suggests  the  probability  that  the  pediculus  corporis 
may  be  responsible  for  transferring  the  disease,  or,  what  he  thinks  more 
probable,  that  a  louse  allied  to  the  Ilematopinus  stephensi,  described  by 
Newstead  and  Christophers  as  parasitic  on  the  Indian  field  rat.  The 
presence  of  large  numbers  of  rats  in  the  trenches  is  another  reason  for 
seriously  considering  this  suggestion. 

MacGregor^^^  has  described  a  case  of  trench  fever  occurring  in  an 
army  orderly  who  had  never  been  out  of  England.  The  disease  was 
evidently  contracted  from  being  in  attendance  on  patients  who  had 
contracted  it  in  France  and  been  invalided  home. 

Trench  Foot.  Among  the  various  diseases  that  have  been  described 
in  the  war  is  an  affection  called  trench  foot.  Sherwood-Dunn'"  has 
given  a  short  account  of  it,  and  other  articles  are  by  Ila\Tnond  anfl 
Parisot,^^*  Gollet'^^  and  Rathery  and  Bauzil.'^''  In  most  instances  the 
disease  is  contracted  in  trench  life;  at  first  it  was  thought  to  be  due  to 
cold,  but  it  was  soon  discovered  that  the  disease  also  occurred  in  sunnner 
time.  The  physical  signs  are  typical.  There  is  swelling  of  the  ball 
of  the  great  and  second  toe  with  some  edema;  the  skin  is  shiny,  and 
there  is  sometimes  the  formation  of  vesicles.  The  edema  may  extend 
to  the  other  toes  from  the  })ottom  of  the  foot,  and  the  color  changes  from 
rose  to  red  or  violet,  and,  in  the  worst  cases,  there  is  hemorrhage  under 
the  skin  and  gangrene.  The  vesicles  may  crust  and  fall  off,  leaving 
an  ulcerating  base;  there  is  very  marked  pain,  and,  in  the  more  severe 
cases,  fever.  It  is  most  commonly  seen  in  men  between  the  ages  of 
twenty  and  thirty  years. 

Raymond  and  Parisot  found  an  organism  something  like  the  fungus 
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of  Madura  foot  disease.  This  is  principally  isolated  from  the  vesicles, 
and  causes  the  same  lesion  in  the  skin  of  ral)bits  and  f:;uinea-])i<;s. 
Tetanus  is  a  complication,  as  are  also  abscesses,  neuritis  and  lymjihangi- 
tis.  The  disease  can  api)arently  be  prevented  by  the  use  of  camphorated 
oil.  Kaymond  and  Parisot  suggest  the  following  method  of  treatment 
in  the  simple,  edematous  form:  The  foot  should  be  thoroughly  washed 
in  warm  water  with  the  following:  Green  soap,  1000;  camphor,  25; 
borate  of  soda,  100.  Care  should  be  taken  not  to  break  the  skin  or 
open  any  vesicles.  The  foot  is  then  carefully  dri.^d  and  covered  with 
a  layer  of  absorbent  cotton  soaked  in  a  solution  of  camphor,  1.1 ;  borate 
of  soda,  15;  in  boiled  water,  1000.  This  is  covered  with  oiled  silk,  or 
some  similar  material,  and  kept  in  place  by  adhesive  plaster.  The 
dressings  are  clianged  daily  for  about  six  days;  following  this,  cam- 
phorated oil  may  be  applied  without  rubbing.  When  vesicles  are 
present,  if  they  are  smaller  than  a  dime,  they  are  ])est  let  alone,  but  if 
they  are  very  extensive  and  the  surfaces  hemorrhagic,  it  is  suggested 
that  the  surfaces  be  denuded  and  the  gelatinous  base  carefully  removed 
by  aid  of  a  sterile  tampon,  then  the  denuded  surfaces  co\ered  with 
compresses  soaked  with  camphor,  30;  in  ether,  1000.  The  foot  is 
then  covered  with  the  dressings  mentioned  abo\e  and  changed  daily. 
When  crusts  are  present,  they  should  be  removed,  using  no  force  and 
causing  no  bleeding.  It  may  take  days  before  the  surfaces  can  be 
properly  cleansed.  If  there  is  a  tendency  to  recur,  Reclus  suggests  the 
following  ointment:  Vaseline,  200;  boric  acid,  3;  iodoform,  1;  anti- 
pyrine,  o;  salol,  3;  carbolic  acid  (crystals),  1;  bichloride  of  mercur>-,  0.1. 
When  there  is  extensive  invasion,  it  may  be  necessary  to  make  openings 
and  allow  the  pus  to  escape  and  treated  along  ^•arious  antiseptic  lines, 
or  ox>gen  may  be  used,  as  suggested  below.  When  necrosis  has  been 
arrested  and  there  are  granulaticms,  an  imi)ermeable  covering,  suggested 
by  Katiiery  and  Bauzil,  is  advised.  This  consists  of  sodium  naphtho- 
late,  2;  essence  of  thyme,  3;  essence  of  origaiuun,  3;  essence  of  geranium, 
3;  vaseline,  1000;  paraffin  (45°  to  50°),  5000.  This  is  melted  and  thor- 
oughly- mixed  by  aid  of  heat  and  put  up  in  small  jars  holding  125  grams 
each,  sterilized  for  twenty  minutes  at  120°  C.  When  a  fresh  dressing 
is  ap})H  'd,  the  wax  is  melted  by  putting  the  jar  m  a  hot-water  bath  and 
coxering  the  ahVcted  part  with  a  single  layer  of  sterile  gauze  and  then 
painting  thoroughly  with  the  melted  wax.  A  second  and  third  layer 
is  applied  in  the  same  way  and  then  covered  with  cotton  and  bandage. 
This  is  easily  removed,  and  gives  splendid  results. 

The  Treatment  of  Tkexcii  Foot  by  Subcut-^neous  Injection  of 
()xv(;en.  Among  the  various  suggestions  that  have  been  made  for 
the  treatment  of  this  infection  is  one  by  Oswald  Smith. '^^  lIedes(Tibes 
the  disease  occurring  in  four  dill'crent  stages: 

1.  The  neuritic.  in  A\hi(h  there  is  acute  ])aiii  which  prevents  the 
patient  from  walking  or  slee])ing.  but  at  this  time  there  is  no  swelling  or 
discoloration. 

2.  The  edematous  stage,  in  which  the  acute  pain  is  still  present,  but 
no  discoloration. 

'*'  Briti-sh  Medical  .Journal,  Ajjril  21,  1917,  p.  511. 
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o.  Tlic  cdeinatous  stage,  with  blisters  aiul  varying  discoloratioiis  of 
the  skin  short  of  gangrene. 

4.  The  gangrenous,  in  which  there  is  edema  and  blisters,  reddening 
of  the  skin  and  partial  or  circumscribed  gangrene. 

In  all  cases  of  this  affection  an  antitetanic  scrum  should  be  given, 
whether  the  skin  is  broken  or  not.  vSmith  suggests  injections  of  oxygen, 
the  nee<ne  being  passed  into  the  subcutaneous  tissue  at  the  i)oint  between 
the  heel  and  the  external  malleolus.  The  needle  is  then  withdrawn  and 
inserted  midway  between  the  internal  malleolus  and  the  heel.  In  cases 
in  which  the  toes  are  black  and  cold,  the  needle  is  also  inserted  midway 
at  the  base  of  the  toes  and  more  given.  When  there  is  almo.st  gangi-ene 
of  the  deeper  parts,  injection  into  the  deeper  tissues  is  advisable. 

The  treatment  is  based  on  the  idea  that  the  disease  is  somewhat  akin 
to  Raynaud's  disease.  The  edema  causes  a  stasis  in  the  veins  of  the 
foot  and  the  oxygen  helps  to  keej)  the  blood  oxygenated  and  the  tissues 
alive  until  the  serum  can  be  drained  away,  and  it  also  serves  to  relieve 
the  edema  by  draining  the  serum  out  of  the  })uncture  holes.  Most  of 
the  cases  treated  by  this  method  have  given  very  satisfactory  results. 

Trench  Shin.  Among  the  other  diseases  which  the  present  war  has 
brought  out  is  a  form  of  infectious  fibrositis  with  marked  pain  and 
tenderness  on  pressure  over  the  tibi;e  and  over  the  anterior  tibials. 
Chambers'*'-  has  given  a  short  account  of  this  disease  which  seems  to  be 
due  to  the  constriction  of  the  legs  by  puttees,  followed  by  infection, 
which  is  aided  by  exposure  to  cold  and  wet.  In  the  early  stages  there 
is  headache,  fever,  and  leukocytosis.  In  addition  to  the  fever,  head- 
ache and  tenderness,  there  may  also  be  neuritis  in  the  arms,  and  pain 
in  the  ligaments  and  bony  ])arts  about  the  joints.  The  pain  is  worse  at 
night,  and  the  disease  generally  runs  the  course  of  two  or  three  months. 

McXee  and  Renshaw^*^  injected  20  c.c.  of  blood  from  a  patient,  twenty 
days  after  his  last  relapse,  intravenously  in  2  cases  that  were  just 
beginning  to  relapse,  but  this  procedure  did  not  influence  the  course 
of  the  disease.  The  Japanese,  in  the  ^Manchuria  winter  campaign, 
used  inunctions  of  animal  fat  or  oil  for  the  prevention  of  this  condition 
and  massage  has  also  been  suggested,  but  the  treatment  of  the  actual 
condition  itself  is  not  very  satisfactory. 

Trypanosomiasis  Americana.  The  Cruz  .\nd  Chagas  Disease.  In 
1910  Chagas  described  an  organism  which  he  named  the  Trypanosoma 
cruzi.  This  organism  was  first  found  in  the  large,  biting  bug  known  as  the 
barbeiro  which  is  found  in  the  hovels  of  the  poor  working  class,  comes 
out  at  night  and  bites  the  human  being,  chiefly  the  exposed  parts  of  the 
body.  The  popular  name  for  the  disease  in  Brazil  is  the  molestia  do 
barbeiro.  The  disease  has  been  described  a  great  many  times  under 
various  names,  as  parasitic  th^Toiditis,  by  Pereira;  coreotripanosis,  by 
Lutz;  and  has  also  been  known  by  the  name  of  molestia  de  Chagas,  or 
molestia  de  Cruz  e  Chagas. 

The  result  of  this  infection,  which  is  seen  most  frequently  in  children, 
is  an  extreme  anemia  accompanied  with  edema,  enlargement  of  the 
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tliyroid,  spleen  and  l^inph  nodes,  with  marked  functional  disturbances, 
particularly  relating  to  the  ner\'ous  system,  and  in  many  instances  a 
mental  deterioration  resulting  in  actual  idiocy. 

Two  extensive  studies  have  recently  been  published  by  Chagas,*^* 
who  is,  at  the  present  time,  the  chief  of  the  Instituto  Oswaldo  Cruz. 
This  institution,  which  seems  to  be  little  known  in  this  part  of  the 
world,  was  founded  a  few  years  ago  by  Oswaldo  Cruz,  who,  by  the 
way,  died  last  February.  He  was  a  pioneer  in  the  study  of  the  para- 
sitic diseases  in  Brazil,  and  deserves  to  be  ranked  among  those  who  have 
contributed  largely  to  the  advance  in  the  study  of  infectious  diseases. 
This  institution  publishes  very  valuable  and  exceedingly  handsome 
memorias,  which  appear  at  irregular  intervals,  but  always  at  least  one 
number  a  year.  They  are  printed  in  Portuguese,  and,  until  very  recently, 
with  a  parallel  translation,  in  former  days  in  German,  more  recently  in 
I'rench,  and  occasionally  in  English,  and  the  subject  matter  is  practic- 
ally limited  to  the  infectious  diseases  and  particularly  to  those  due  to 
tripanosomes  and  other  allied  organisms. 

The  first  study  deals  with  the  pathogenic  processes  set  up  by  the 
American  tripanosome,  and  particular  attention  is  paid  to  the  forms 
in  which  there  is  myxedema.  He  notes  particularly  that,  in  the  acute 
forms,  very  frequently  profound  alterations  in  the  myocardium  takes 
place,  which  result  in  symptoms  relating  to  the  heart  and  circulation, 
and  in  a  considerable  number  of  cases  sudden  death  results  from  involvT- 
ment  of  the  heart.  He  also  calls  attention  to  the  fact  that  the  mental 
degeneration  is  very  largely  due,  if  not  entirely  so,  to  the  localization  of 
the  parasite  in  the  central  nervous  system  and  the  consequent  changes 
resulting  in  it;  he  calls  attention  also  to  the  fact  that  the  resulting 
idiocy  is  therefore  of  an  organic  nature,  and  should  be  distinguished 
from  that  due  to  hypothyroidism,  or  an  entire  lack  of  thyroid  secre- 
tion, which  have  been  described  by  Bourneville  as  idiota  myxedematosa, 
and  what  we  regard  at  the  present  day  as  very  marked  cases  of  cretinism. 

The  second  article  deals  with  the  acute  form  of  infection  and  con- 
tains a  painstaking  study  of  the  symptoms  and  changes  which  take 
place  in  the  various  organs,  together  with  the  protocols  of  29  autopsies. 
As  usual  in  this  publication,  the  article  is  illustrated  with  beautiful 
figures. 

Autotherapy  in  Tuberculous  Meningitis.  Autotherapy  has  been  tried 
in  a  great  many  different  conditions.  In  1890  (iilbert  made  some 
observations  on  the  use  of  the  pleuritic  effusion  which  has  since  been 
studied  in  other  diseases.  Tilli'^  has  reported  3  cases  of  tuberculous 
meningitis  in  which  the  diagnosis  was  based  on  the  clinical  picture, 
the  presence  of  a  i)ositive  skin  reaction,  and,  in  2  of  the  cases,  the 
diagnosis  was  confirmed  by  microscopic  examination,  and,  in  1,  bio- 
logically. These  cases  were  treated,  either  every  day  or  every  other 
day,  with  increasing  quantities  of  cerebrospinal  fiuid,  from  1,  2  to  3 
c.c.  being  injected  subcutaneously.  The  frequent  withdrawing  of  the 
cerebrospinal  fluid  is  of  considerable  value.     In  the  first  case  there 

'**  Memorias  do  Instituto  Oswaldo  Cruz,  1916,  vol.  viii,  pp.  4  and  37. 
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was  complete  remission  of  the  disease  for  ten  months,  wlien  the  patient 
finally  succumbed,  the  second  has  been  cured  for  three  years  at  the 
time  of  the  report,  but  the  patient  \vas  suffering  with  blindness  and 
hydrocephalus.  In  the  third  case  the  patient  was  entirely  well  at  the 
end  of  two  years,  in  perfect  health  without  any  bad  results  whatever. 

In  a  disease  so  uniformly  fatal  as  tuberculous  meningitis,  anything 
which  promises  a  cure  is  worthy  of  consideration.  There  is,  of  course, 
some  question  as  to  whether  the  cases  of  tuberculous  meningitis  died  or 
not.  In  the  literature  there  are  a  few  scattered  cases  reported  in  detail 
in  which  the  diagnosis  was  beyond  question.  I  ha^'e  seen  one  instance 
in  a  young  girl  in  whom  there  was  undoubted  tuberculous  meningitis 
who  recovered,  only  to  die  four  months  later  with  a  general  tubercu- 
losis after  having  had  extensive  pulmonary  lesions  dating  from  the 
original  infection. 

As  regards  recovery  in  tuberculous  meningitis  regardless  of  treat- 
ment. Concetti,  in  65  cases,  reports  1  as  improved,  whatever  that  may 
mean.  ^Nlartin,''^'^  in  seven  hospitals  in  London,  between  1897  and 
1909,  in  797  cases  of  tuberculous  meningitis,  reports  16  as  cured.  In 
the  Vienna  hospitals  during  the  same  period,  with  1369  cases,  there 
were  6  reported  as  cured.  Single  instances  have  been  reported  by 
Sicard,  Tedeschi,  Dujardin-Beaumetz,  Hutinel  and  Tixier,  and  num- 
erous other  observers. 

Typhoid  Fever.  The  Use  of  Mixed  Typhoid  Vaccines.  I  have 
commented  a  number  of  times  on  the  advisability  of  using  mixed 
vaccines.  Castellani,'^''  after  large  experience  acquired  in  the  Serbian 
campaign  and  more  recently  in  the  Adriatic  and  Balkan  States,  renews 
his  advice  on  the  use  of  vaccines  containing  three  or  four  organisms. 
The  typhoid,  paratyphoid  A,  and  paratyphoid  B,  or,  if  necessary,  a 
tetra  vaccine  including  the  above  with  the  addition  of  the  cholera 
organism.  The  objections  that  have  been  urged  against  mixed  vac- 
cines have  been  that  a  triple  confers  only  one-third  of  the  immunity, 
and  a  tetra  vaccine  only  one-fourth.  Castellani  has  demonstrated, 
from  observations  on  animals  and  also  on  man,  that  when  triple  or 
tetra  vaccines  are  used,  immunity  is  induced  for  all  that  are  present, 
and  that  the  quantities  of  immune  bodies  and  agglutinins  elaborated 
by  each  species,  both  in  animals  and  in  man,  is  not  appreciably  less  to 
that  produced  in  controls  inoculated  with  only  one  species  of  bacteria. 
Sometimes  he  observed  a  paradoxical  phenomenon,  in  that  the  agglu- 
tinins for  all  the  species  would  sometimes  be  greater  than  that  produced 
in  a  control  where  only  one  species  was  used.  It  has  been  urged  that 
paratyphoids  are  relatively  rare,  but  from  his  experience  when  very 
careful  diagnosis  is  made,  this  does  not  seem  to  be  strictly  true.  Another 
objection  has  been  that  it  is  supposed  a  much  greater  reaction  is  caused 
by  mixed  vaccines,  but  Castellani  believes  that  this  is  also  not  true, 
particularly  if  vaccines  that  have  been  prepared  with  phenol  and  salt 
solution  are  used.  The  fact  that  the  various  armies  of  Europe  have 
adopted  the  triple  vaccines  is  a  very  good  proof  that  they  are  regarded 

'8«  Brain,  1909. 
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of  greater  ^'alue  than  the  old-fashioned,  simple  typhoid  vaccine.  In 
the  Balkans  the  mixed  infections  of  the  typhoids  are  not  nncommon, 
and  very  anomalous  paratyphoid-like  germs  have  been  described  by 
Castellani,  Aertryke,  Clunet,  (ialeotti,  and  others,  under  various  names 
which  need  not  be  gone  into  at  this  time. 

These  mixed  vaccines  have  been  given  a  pretty  extensive  trial  in 
the  Japanese  Navy,  and  in  the  work  done  under  the  American  Red 
Cross  in  pAirope,  and  in  other  places.  It  is  therefore  very  interesting 
to  re\'iew  an  article  of  Craig's^*^  dealing  with  the  results  of  observations 
on  the  triple  typhoid  vaccine,  that  is,  one  composed  of  1,000,000,000 
typhoid  bacilli,  750,000,000  paratyphoid  A  bacilli,  and  750,000,000 
paratyphoid  B  bacilli  per  cubic  centimeter.  The  first  dose  is  0.5  c.c, 
the  second  and  third  each  1  c.c.  Inoculations  were  made  subcuta- 
neously,  and  at  intervals  of  seven  days.  This  vaccine  has  apparently 
simply  proved  to  produce  immunization  against  typhoid  and  para- 
typhoid fevers,  and  the  local  and  general  reactions  do  not  differ  essen- 
tially from  those  occurring  after  inoculations  of  the  simple  typhoid 
vaccine.  It  is  therefore  highly  desirable  in  immunizing  individuals 
for  typhoid  that  the  triple  vaccine  be  used  in  ])lace  of  the  older  simple 
vaccine. 

Fifty  men  in  the  army  were  selected  for  observation  and  none  of 
these  men  had  been  previously  inoculated  with  typhoid  or  paratyphoid 
vaccine,  none  had  suffered  with  typhoid  fever  and  all  were  in  good 
health  at  the  time  of  the  inoculations.  Agglutination  tests  were 
made  on  25  of  the  50  men,  the  first  before  the  first  inoculation,  the 
second  before  the  second  inoculation  and  the  third  before  the  third 
inoculation,  and  the  fourth  and  fifth  at  intervals  of  seven  days  following 
the  third  inoculation.  The  agglutinin  titer  of  the  serum  is  a  good  index 
of  what  is  occurring  as  regards  the  formation  of  antibodies,  and  only 
this  method  was  used  to  determine  the  effect  of  the  injections. 

A  study  of  the  results  showed  conclusively  that  the  combination  with 
the  paratyphoid  bacilli  does  not  interfere  in  the  least  with  the  pro- 
duction of  agglutinins  with  the  typhoid  bacillus,  and  that  the  agglu- 
tinins for  each  of  the  three  organisms  are  produced  in  a  satisfactory 
way  when  all  three  are  injected  at  one  time. 

Tile  temperature  reactions  were  rather  common,  but  while  there 
was  a  slight  rise,  as  a  general  thing,  it  did  not  go  above  100°  F.,  and 
in  only  a  few  did  it  go  to  101°  F.  even  after  the  second  injection,  when 
the  greatest  rise  in  temperature  occurs  after  the  injection  of  typhoid 
vaccine.  In  almost  every  instance  the  rise  in  temperature  was  transient 
and  disappeared  after  the  end  of  twenty -four  hours.  About  one-half  of 
those  injected  had  some  headache  after  the  second  dose,  but  in  only  a 
few  was  it  at  all  severe.  In  a  large  number  of  men  there  was  slight 
general  malaise  after  the  second  injection,  and  in  about  one-fifth  of  the 
cases  it  was  sufficient  to  keep  them  in  bed  for  a  couple  of  hours  on  the 
dav  following  the  inoculation.  The  local  reactions  were  essentiallv 
the  .same  as  those  noted  after  the  ordinary  typhoid  vaccine. 

'**  Journal  American  Medical  Association,  September  22,  1917,  p.  1000. 
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CuTAXF.ors  Tvi'iioiDix  Tests.  About  three  years  i\^o,  (Jay  and 
Force  introduced  a  cutaneous  typlioidin  test  with  the  idea  of"  deter- 
mining the  (lejjree  of  hnniunity  1)\'  cutaneous  reaction,  and  this  has 
been  stu(Ued  l>y  \'arious  indi\i(hials  since  and  the  suj^gestion  made 
that  the  tests  should  be  read  l)y  measuring  the  (hameter  of  the  areolne 
resulting  and  reporting  the  result  as  the  quotient,  the  diameter  of  the 
test  areola  divided  by  that  of  the  control.  Kilgore'^'-*  has  contributed 
a  second  article  dealing  with  the  subject,  the  details  of  which  need 
not  detain  us,  but  he  has  come  to  the  conclusion,  because  of  the  unre- 
liability of  the  t^^)hoidin  test  in  its  present  state  of  develo[)ment,  that 
typhoid  unmunity  cannot  be  determined  by  this  test,  and  he  gives 
as  the  reasons  for  this  unreliability  the  unavoidable  variations  in  the 
application  of  the  test;  the  indefiniteness  of  the  readings;  and,  most 
important  of  all,  the  relatively  large  amount  of  non-specific  reaction 
which  is  produced  by  typlioidin.  He  also  suggests  that  varying  degrees 
of  inaccuracy  exist  for  other  cutaneous  tests  and  that  they  should  be 
investigated  with  this  in  view.  He  also  found  that  the  dried  t\'phoidin 
is  little  affected  by  age. 

It  is  particularly  important  not  to  take  into  account  the  appearance 
of  the  reaction  at  the  end  of  twenty-four  hours,  but  to  make  the  reading 
at  the  end  of  forty-eight  hours. 

Force  and  Stevens' ^'^  have  contributed  another  article  on  the  subject 
of  the  typlioidin  reaction  and  they  found  that  the  stable  preparation 
coukl  be  rapidly  prepared  by  precipitating  a  concentrated  broth  cul- 
ture of  B.  typhosus  with  95  per  cent,  alcohol  and  subsequent  dehydra- 
tion with  absolute  alcohol  and  absolute  ether.  They  place  considerable 
importance  on  the  test,  and  the  students  at  the  Uni\'ersity  of  California 
were  advised  to  report  for  the  typhoidin  two  years  after  vaccination, 
and  recently  those  N'accinated  or  re\'accinated  have  been  advised  to 
return  in  three  weeks.  All  persons  showing  a  negative  reaction  thej'' 
advise  to  be  re  vaccinated,  believing  that  by  this  method  one  gets  a 
safer  margin  of  protection,  inasmuch  as  the  routine  administration  of 
typhoid  vaccine  is,  in  many  cases,  not  sufficient  to  produce  sensitization 
to  typhoid  protein.  Their  conclusions  as  to  the  value  of  the  test  are 
different  from  those  of  Kilgore. 

Typhoid  in  the  Large  Cities  of  the  United  States  in  1916. 
The  American  Medical  Association  has  a  special  article,'^^  being  the 
fifth  of  a  series  on  this  subject.  Boston  and  New  York  have  both 
achieved  a  very  enviable  position,  having  a  rate  of  3.5  and  'A.S  per 
cent,  per  100,000  respectively.  This  low  rate  is  the  reward  for  a  persis- 
tent campaign  to  control  the  disease.  A  purer  water  supply,  an  effort 
to  have  a  purer  milk  supply,  and  the  following  up  of  carriers,  shows 
what  an  able-bodied  health  department  may  accomplish.  Chicago 
and  Cleveland  come  next,  while  Philadelphia  and  Pittsburgh  follow 
close  after  and  then  St.  Louis.  Detroit,  of  the  larger  cities,  shows  very 
little  improvement,  while  Baltimore  has  the  highest  rate  of  the  cities 
with  a  population  of  over  500,000.     A  very  great  lowering  in  Baltimore, 

189  Archives  of  Internal  Medicine,  1917,  vol.  xix,  p.  263.  '*•  Ibid.,  p.  440. 

"1  Journal  of  American  Medical  Association,  March  17,  1917,  p.  845. 


204  INFECTIOUS  DISEASES 

however,  during  the  past  ten  years  makes  it  extremely  hopeful  that 
this  city  will  soon  go  into  the  low  class.  The  rate  in  the  past  ten  years 
has  been  nearly  cut  in  half. 

In  the  smaller  cities  of  from  300,000  to  500,000  population,  Seattle 
leads,  with  Los  Angeles,  San  Francisco,  and  Cincinnati  close  seconds, 
with  Newark  close  behind,  while  New  Orleans  has  a  rate  of  23.4  per 
100,000. 

In  191G,  33  States  had  a  lower  typhoid  rate  than  in  1915  and  26  a 
higher.  Thirty-five  cities  had  a  typhoid  rate  under  10,  as  compared 
with  32  in  1915.  Sixteen  cities  had  a  death-rate  under  5  in  1916,  while 
only  5  were  under  that  rate  in  1915,  4  in  1914,  and  1  in  1913.  In  1916, 
4  reached  the  very  low  rate  of  3  or  less.  The  best  rate  of  any  city 
was  Cambridge,  Massachusetts,  with  a  rate  of  0.9. 

These  reports  of  the  American  Medical  Association  deserve  to  have 
the  most  widespread  publicity  and  the  rivalry  between  cities  as  to  their 
typhoid  death-rate  should  be  one  of  the  best  methods  in  stimulating 
inhabitants  and  local  government  to  get  rid  of  what  certainly  is  an 
a\'oidable  evil.  From  the  stand-points  of  dollars  and  cents  and  ordi- 
nary business,  it  certainly  pays  a  city  to  have  a  low  death-rate. 

X'iNEGAR  Water  in  Typhoid  Fever.  Some  years  ago  Loir  called 
attention  to  the  fact  that  20  grams  of  vinegar  in  a  liter  of  contaminated 
water  kills  the  bacteria  in  it,  including  those  of  the  typhoid  group,  and 
the  same  occurs  when  one-half  water  and  one-half  of  an  acid  wine  are 
mixed  together.  Aharez^^-  is  surprised  that  the  use  of  acid  drinks  in 
typhoid  and  paratyphoid  patients  is  not  more  extensively  used.  In 
his  forty  years  of  i)ractice,  he  attributes  the  good  results  he  has  obtained 
in  typhoid  (;ases  from  the  use  of  lemonade  and  diluted  wine,  and,  in 
recent  days,  of  vinegar  water  and  hydrochloric  acid  lemonade.  He 
believes  that  it  lessens  the  mortality  and  the  complications. 

The  High  Caloric  Diets  in  Typhoid  Fe\  er.  Coleman"'^  has  an 
interesting  article  on  the  subject  of  the  high  caloric  diet,  dealing  with 
his  experience  in  444  patients,  one-half  on  a  milk  diet  and  one-half  on 
a  more  generous  feeding.  It  is  exceedingly  interesting  to  note  how 
much  better  the  results  are  in  every  way  in  the  patients  that  are  well 
fed  as  contrasted  witli  those  on  the  strict  milk  diet.  There  is,  of  course, 
a  possii)ihty  that  the  severity  of  typhoid  may  have  been  somewhat 
lighter  during  the  period  in  which  the  high  caloric  diets  were  used, 
but  in  any  event,  the  results  are  striking  in  many  ways.  In  the  first 
place  the  mortality  is  less,  and  in  the  second  place  the  convalescence 
is  very  markedly  shortened,  and,  apparently,  also  the  length  of  the 
febrile  period,  although  the  fever  itself  does  not  seem  to  be  influenced 
by  the  increased  feeding.  There  is  a  marked  general  improvement 
in  the  general  condition  of  the  patient,  the  condition  of  the  mouth  is 
better,  and  nausea  and  vomiting  less  frecjuent.  It  is  also  noted  that 
tympanites  and  diarrhea  are  more  frequent  in  the  milk  diet.  The 
patients  are  less  nervous,  there  is  less  emaciation  and  a  very  con- 
siderable lessening  in  the  number  of    complications.     Of    particular 
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importance  is  the  fact  tliat  intestinal  hemorrliage  and  perforation  are 
less  fre(iuent  in  the  well-fed  patients.  Recrudescences  are  less  fre({uent 
in  the  hijjh  caloric  cases,  hut  real  relapses  show  a  somewhat  hij^her 
fi^nu-e  in  this  same  class.  Taken  all  in  all,  if  common-sense  is  used, 
there  seems  to  be  no  question  that  the  better  nourishment  of  the  patient 
rejiresents  the  better  form  of  treatment. 

Typhoid  Appendicitis.  As  early  as  1808  Jadelot  described  a  case 
of  appendicitis  in  a  boy  with  adynamic  fever.  The  first  American 
case  was  reported  by  Sand  in  1857,  and  was  verified  by  autopsy.  Since 
these  observations  there  have  been  a  number  of  reviews  in  the  literature, 
and  Skelton^^^  has  reported  an  instance  and  reviewed  the  literature  of 
the  subject.  The  com})ined  report  from  Boston,  covering  the  years 
from  1853  to  1900,  show  that  there  were  328  cases  of  typhoid  with 
perforation,  of  which  30  were  of  the  appendix  proper  or  a  little  more 
than  9  per  cent.  Ilopfenhausen,  in  30  autopsies  on  typhoid,  found 
every  appendix  affected,  and  the  conditions  varying  from  shn])Ie  inflam- 
mation to  ulceration;  and  Kelly,  in  30  cases  studied  either  during 
operation  or  autopsy,  found  that  the  appendix  condition  was  marked, 
in  5  there  was  evidence  of  previous  ulceration  of  the  appendix,  in  one 
there  was  active  ulceration  without  perforation,  10  perforations,  1 
abscess,  4  had  simple  congestion,  and  the  remaining  7  showed  adhe- 
sions, flexions,  obliterations,  and  the  like.  In  119  autopsies  on  typhoid 
cases.  Christian  found  19,  or  16  per  cent.,  with  changes  in  the  appendix. 

It  is  not  strange  that  in  a  disease  like  typhoid  with  the  extensive 
changes  in  the  IjTnphoid  tissue  that  the  appendix  should  frequently 
suffer.  The  two  important  points  are  the  diagnosis  and  the  treatment. 
Skelton  states  that  appendicitis  is  more  often  mistaken  for  typhoid 
than  the  converse.  He  believes  that  when  the  appendix  trouble  comes 
on  in  the  middle,  or  late,  in  typhoid,  it  is  of  a  less  severe  type  and  may 
easily  be  overlooked.  Fever,  of  course,  is  already  present  and  there 
may  be  nausea  and  vomiting,  with  general  alxlominal  tenderness,  which 
becomes  localized  over  the  right  rectus  and  there  is  also  rigidity.  In 
the  cases  occurring  earlier,  there  may  be  marked  rigidity  of  the  right 
rectus  and  drawing  up  of  the  right  leg,  and,  at  times,  retention  of  urine. 
The  pulse  rate  becomes  more  rapid,  and  then  there  is  nausea  and 
vomiting.  The  gurgling  is  usually  replaced  with  a  swelling  and  dulness 
on  the  right  side.  The  leukocyte  count,  repeated  every  three  or  four 
hours,  may  help  to  clear  up  the  nature  of  the  condition.  In  the  early 
cases  one  has  to  differentiate  between  a  typhoid  with  ai)i)cndicitis, 
and  ^■ery  simple  appendicitis  occurring  independently  of  typhoid  fever. 

The  question  of  what  ought  to  be  done  is  still  a  matter  of  discussion. 
The  late  Dr.  Murphy  did  not  believe  in  operating  on  typhoid  appendi- 
citis unless  there  was  perforation,  whereas  Deaxer,  McBurney,  and 
Worcester  believe  that  the  cases  should  be  ojjcrated  n])on.  Operations 
during  typhoid  fever  have  a  high  mortality',  regardless  of  the  nature 
of  the  operation.  It  would  seem  that  in  the  early  course  of  the  disease, 
with  a  definite  diagnosis  of  appendicitis,  the  correct  procedure  would 
be  to  operate,  but  as  rapidly  as  possible  and  with  as  little  disturbance 
of  the  tissues  as  possible.     In  cases  occurring  late  in  the  disease,  if  the 
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patient's  condition  is  very  bad,  it  has  been  suggested  by  several  surgeons 
to  leave  the  wound  open  for  drainage  and  at  a  secondary  operation 
after  convalescence,  undertake  the  cure  of  the  artificial  fistula  and 
hernia.  This  whole  question  is  one  which  cannot  be  settled  dogmat- 
ically, but  each  individual  case  will  have  to  be  carefully  considered  on 
its  own  merits. 

Alic\line  TreaTxMent  of  Gall-bk\dder  Carriers.  Xichols^^^  sug- 
gests that  a  method  of  dealing  with  early  gall-bladder  carriers  includ- 
ing the  typhoid  group,  cholera  group,  and  possibly  also  dysentery 
carriers,  is  to  direct  the  eft'orts  to  increase  the  antiseptic  action  of  the 
bile,  which,  for  the  organisms  of  the  diseases  just  mentioned,  is  appar- 
ently due  largely  to  the  alkalinity,  inasmuch  as  it  disappears  on  neu- 
tralization. The  reaction  of  the  bile  can  be  influenced  by  the  adminis- 
tration of  alkalies.  This  has  been  demonstrated  on  rabbits  and  also 
upon  human  beings.  The  method  suggested  has  been  only  tried  on 
2  cases,  one  a  paratyphoid  A  carrier;  the  second,  a  typhoid  carrier. 
These  patients  were  given  2  grams  of  sodium  bicarbonate  three  times 
a  day  for  ten  days.  In  both  instances,  the  carriers  cleared  up  very 
(juicklx'.  As  Nichols  suggests,  these  may  have  been  only  temporary 
carriers  that  might  have  cleared  up  anyhow,  but  the  suggestion  is 
certainly  worthy  of  a  thorough  trial. 

The  question  of  treatment  of  carriers  must  at  once  bring  up  the 
question  of  their  recognition,  and  Einhorn  has  suggested  the  use  of 
the  duodenal  tube  in  diagnosis  of  this  condition  of  the  gall-bladder. 
This  method  has  been  used  by  (iarbat  as  a  means  of  determining  the 
complete  convalescence  of  typhoid  patients.  Nichols  gives  the  technic 
for  making  the  test,  as  follows: 

"At  the  end  of  three  hours  the  tube  is  primed  by  aspiration  with  a 
syringe,  which  usually  ])roduces  a  small  amount  of  whitish  mucus, 
acid  to  litmus.  This  procedure  often  establishes  a  siphon,  and  in 
another  hour  yellowish-green  fluid,  neutral  or  alkaline  to  litmus,  may 
be  dropping  out  of  the  tube.  Further  suction  gi\es  from  10  to  20  c.c. 
of  genuine  duodenal  contents.  If  the  contents  are  still  acid,  a  further 
wait  is  necessary,  and  rarely  another  trial  on  another  day  must  be 
made.  No  special  hardship  is  involved,  and  one  patient  took  the  tube 
four  times.  Altogether  28  successful  attemi)ts  were  made  out  of  o2 
trials  on  25  patients.  Kudo  plates  are  inoculated  as  soon  as  possible, 
one  with  tlie  straight  fluid  and  one  with  the  centrifugate.  Another 
poi-tion  is  |)nt  in  l)rilhant  green  pepton(>  water,  1  to  20, ()()();  and  plated 
on  ImkIo's  medium  after  twenty-four  hours'  incubation.  The  centrif- 
ugate is  also  examined  microscopically  for  organisms,  crystals  and 
cells.  In  one  case,  many  active  Lambliie  intestinales  were  recovered, 
while  the  stool  showed  only  a  few  cysts. 

In  general,  the  contents  in  all  cases  were  nnich  the  same,  consisting 
of  a  yellowish-green  mucoid,  slightly  turbid  li(iuid,  neutral  or  slightly 
alkaline  to  litmus.  The  specimen  therefore  difl'ers  from  the  thick 
brown  fluid  obtained  from  a  biliary  fistula,  l>ut  the  change  in  appear- 
ance is  ai)i)arently  due  largely  to  dilution,  which  does  not  affect  its 
suitability  for  culture.     In  the  centrifugate,  amorphous  debris  pre- 
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dominates,  a  few  cliolestrin  cystals  are  occasionally  seen,  and  also 
yeasts,  cocci  and  motile  bacilli,  which  cultures  show  are  usually  colon 
bacilli.  The  two  })Ositive  cases  showed  no  distinct  macroscopic  or  micro- 
scopic evidences  of  infection,  although  carriers  of  longer  standing  would 
probably  show  some  j)us  cells. 

Typhus  Fever.  The  Isolation  of  the  Bacillus  ok  Tyimh  s  Fp:ver 
EKOM  THE  Body  Louse.  Ever  since  Xicolle  and  others  demonstrated 
the  part  played  by  the  body  louse  in  transmitting  typhus  fever,  ob- 
servers have  been  searching  for  the  organism  in  this  insect.  In  1910 
liicketts  and  Wilder  described  polar-staining  organisms  found  in  the 
intestinal  contents  of  normal  lice  and  in  large  numbers  in  infected  lice. 
Similar  organisms  were  found,  in  1011^,  })y  Ilegler  and  von  Prowazek; 
in  1914  Sergent,  Foley  and  Vialatte  i)ublished  their  obser\'ations  which 
were  to  the  effect  that  in  thousands  of  lice  fed  on  healthy  persons  or  on 
those  without  typhus  fever,  no  organisms  could  be  found,  but  that  in 
typhus-infected  lice  they  found  a  small  polar-staining  organism.  These 
observations  were  confirmed  in  1916  by  Topfer,  Baehr  and  Plotz,  and 
others. 

Olitsky,  Denzer  and  Husk,^^^  in  an  expedition  in  Mexico,  were  able  to 
transmit  the  disease  to  guinea-i)igs  by  the  injection  of  typhus-infected 
lice,  and  the  typhus  bacillus  has  been  recovered  from  the  spleen  of  the 
infected  animals.  They  were  also  able  to  grow  the  bacillus  of  typhus 
taken  from  the  bodies  of  lice,  which  had  not  previously  been  done, 
apparently  owing  to  improper  technic.  The  organism,  as  grown,  was 
identical  with  the  Bacillus  typhi-exanthematici  morphologically,  cul- 
turally and  serologically. 

Blood  Cultures  in  Typhus  Fever.  Baehr  and  Plotz^"  made  a 
study  with  reference  to  the  etiology  of  typhus  fever  in  Serbia,  in  1915, 
and  in  A  olhynia,  in  Russia,  in  1910.  They  were  able  to  confirm  the 
observations  made  in  New  York  that  the  Bacilli  typhi-exanthematici 
is  present  in  the  blood  during  the  febrile  period  of  the  disease. 

These  observations  were  made  in  64  indi\'iduals,  and  the  bacillus 
grown  in  [Hire  culture.  In  Serbia  and  Bulgaria,  anaerobic  cultures 
were  made  in  40  cases  and  the  organism  isolated  in  19,  or  47.5  percent. 
The  number  of  positive  results  was  undoubtedly  interfered  with  through 
inability  to  properly  incubate  some  of  the  cultures.  In  ^\)lhynia  and 
Galicia,  positive  cultures  were  obtained  in  19  of  24  cases,  or  in  79  per 
cent.  The  organism  may  l)e  found  in  the  blood  from  the  first  day  of  the 
disease  and  during  the  entire  febrile  period,  and  it  is  interesting  to  know 
that  the  intensity  of  the  bacteremia  runs  parallel  with  the  se\erity  of 
the  disease.  In  two  instances  cultures  were  taken  during  a  chill,  in 
one  case  at  the  very  onset  of  the  illness,  and  the  blood  was  found  to 
contain  enormous  numbers  of  bacteria. 

Antibodies  in  Typhus  Feveh.  Denzer  and  Olitsky'-''*  made  a  study 
with  reference  to  the  antibodies  in  man  and  guinea-pigs  in  typhus 
exanthematicus.  Plotz,  Olitsky  and  Baehr,  in  their  splendid  study  on 
the  etiology  of  the  disease,  reported  the  occurrence  of  agglutinins,  com- 
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plement-fixing  bodies,  precipitins,  and  opsonins  in  the  blood  of  typhus- 
fever  patients,  and  all  types  of  antibodies  were  found  regularly  after 
the  crisis,  occasionally  at  the  crisis,  and  only  rarely  before  it.  The 
antibodies  persisted  in  the  blood  many  months  after  convalescence,  but 
in  guinea-pigs  no  antibodies  except  opsonins  could  be  demonstrated. 

The  method  used  in  the  study  of  Denzer  and  Olitsky  was  that  sug- 
gested by  Dale  in  the  study  of  anaphylactic  phenomena.  This  method 
was  first  successfully  applied  by  Weil  in  studies  on  pneumonia.  It 
depends  on  the  muscular  contraction  of  the  uterus  of  a  sensitized 
guinea-pig  when  brought  in  contact  with  the  antigen.  The  uterus  is 
removed  and  suspended  in  a  container  filled  with  Locke's  solution 
and  kept  at  a  temperature  of  37°  to  40°  C.  It  is  attached  to  a  lever 
which  registers  on  a  moving  drum.  The  antigen,  when  added  to  the 
fluid,  causes  contraction  which  is  recorded  on  the  drum.  The  contrac- 
tility of  the  muscle  is  tested  by  using  ergamine.  Using  this  method, 
it  is  found  that  antibodies  were  present  in  the  serum  of  patients  after 
the  crisis,  but  not  during  the  height  of  the  disease.  They  were  also 
able  to  demonstrate  that  antibodies  were  present  in  the  cells  of  typhus- 
fever  guinea-pigs  after  the  crisis,  but,  as  in  the  case  of  human  beings, 
not  during  the  height  of  the  disease.  The  reactions  were  specific  and 
cannot  be  produced  either  by  the  blood  of  normal  individuals  or  by 
the  blood  of  patients  suffering  with  other  infections. 

This  study  seems  to  add  further  evidence  that  the  organism  described 
as  the  cause  of  the  disease  is  really  the  etiological  factor. 

Immunization  against  Typhus  Fever.  McCoy  and  XeilU^^  have 
made  some  observations  on  the  problem  of  producing  immunity  in 
monkeys  against  typhus  fever  by  use  of  a  vaccine  made  from  the  organ- 
ism isolated  by  Plotz.  Without  going  into  the  details  of  their  work,  it 
may  be  stated  that  all  attempts  to  produce  an  immunity  were  unsuc- 
cessful, and  that  neither  living  nor  dead  cultures  cause  any  disturbance 
of  the  temperature.  The  animals  were  not  protected  from  the  disease 
when  doses  sufficient  to  produce  infection  were  given. 

Experimental  Typhus  Fever  in  Guinea-pigs.  NeilP»  has  made  a 
stud\'  particularly  of  definite,  gross,  and  minute  pathological  changes 
in  the  genitals  of  male  guinea-pigs  reacting  to  Mexican  typhus-fever 
blood.  The  gross  lesions  occurred  in  about  70  per  cent,  of  the  animals 
examined,  and  depend  on  lesions  of  the  bloodvessels.  These  are  similar 
to,  but  milder  in  character  than  those  occurring  in  guinea-pigs  with 
Rocky  Mountain  spotted  fever.  About  ten  days  after  the  intraperi- 
toneal inoculation  of  guinea-pigs  with  about  2  c.c.  of  blood  containing 
the  virus  of  typhus  fever,  there  is  a  rather  characteristic  elevation  of 
temperature.  The  pathological  changes  had  not  been  studied  very 
extensively  before  Baehr  and  his  co-workers  noted  an  enlargement 
and  congestion  of  the  spleen  with  prominent  Malpighian  bodies,  and 
believed  by  them  to  be  typical  of  typhus  fever.  In  similar  studies  in 
Rock>'  INIountain  spotted  fever  the  definite  lesions  in  the  scrotal  tissue 
were  described  by  Ricketts  and  other  workers,  and  this  led  Xeill  to 
study  lesions  in  typhus  fever  in  male  guinea-pigs.     Rocky  Mountain 
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spotted  fever  and  typhus  fever  are  not  identical  diseases,  as  has  been 
shown  by  immunological  studies. 

The  lesions  noted  consisted  of  a  degeneration  of  the  intima  of  the 
bloo(h'essels  with  a  proliferation  of  the  endothelium  and  connective 
tissue  of  the  walls.  There  is  pronounced  perivascular  infiltration, 
consisting  chiefly  of  lymphoc\i;es  and  endothelial  leukocytes.  Poly- 
nuclear  leukocytes  are  present,  but  distinctly  in  the  minority.  The 
changes  are  particularly  present  in  the  small  vessels,  and  there  is 
occasionally  thrombosis. 

Epidemic  Vincent's  Angina.  Ulceromembranous  stomatitis  is  rather 
a  rare  disease,  so  that  the  ex})erience  of  Campbell  and  Dyas^"^  is  of  par- 
ticular interest.  Since  the  beginning  of  the  war  the  disease  has  become 
exceedingly  prevalent  in  France  where  it  is  known  as  trench  mouth,  and 
is  regarded  as  one  of  the  commonest  of  the  disabilities  among  the  troops. 
The  patients  are  usually  not  ill  enough  to  be  in  bed,  but  there  is  marked 
physical  affection  and  inability  to  chew  the  food,  which  results  in  a 
marked  lowering  of  the  efficiency. 

The  organism  causing  the  disease  may  infect  the  mouth,  throat,  or 
bronchi,  and,  very  rarely,  the  prepuce.  Most  of  the  cases  are  of  the 
tonsillar  type,  with  a  yellowish-gray  membrane  on  one  or  both  tonsils, 
and  an  extremely  fetid  odor  to  the  breath,  but  not  like  that  of  diphtheria. 
The  cervical  Ijinph  nodes  may  be  somewhat  enlarged  and  tender,  and 
there  may  be  some  little  difficulty  in  swallowing.  As  a  rule  there  is  no 
headache  or  myalgia,  and  the  marked  prostration  seen  in  diphtheria  or 
acute  tonsillitis  is  not  i)resent.  There  may  be  slight  temperature  and 
occasionally  it  may  reach  as  high  as  103.5°  F.  A  bleeding  surface  is 
left  on  removing  the  membrane,  and,  in  advanced  cases,  there  is  marked 
ulceration  of  the  tonsil.  In  other  cases  there  is  a  deep  ulcer  on  the  ramus 
of  the  lower  jaw  immediately  behind  the  last  molar  tooth,  and,  when 
this  is  not  treated,  an  infection  spreads  along  the  lower  gums,  causing  a 
pyorrhea  of  the  lower  gums.  In  other  cases  there  is  simply  a  pyorrhea, 
the  gums  are  swollen,  spongy,  and  bleed  easily;  later,  there  is  erosion 
of  the  gum  and  a  free  flow  of  pus,  mixed  with  blood,  upon  pressure,  and 
the  gums  are  covered  with  a  yellowish  membrane.  In  some  cases  the 
tooth  may  even  become  loose  and  fall  out.  In  others,  who  are  under- 
going mercurial  cures  with  the  resulting  mercurial  gingivitis,  the  disease 
may  be  met  with.  There  is  sometimes  general  infection  of  the  mouth, 
with  A'ery  marked  ulceration  of  the  cheeks,  fauces,  tongue,  pharynx  and 
palate,  and  even  the  lips,  and  very  marked  general  symptoms. 

In  bronchial  aft'ections  there  is  a  moderately  severe  bronchitis  with  a 
great  deal  of  expectoration  and  a  slight  elevation  of  temperature,  which 
usually  lasts  for  a  few  weeks.  The  organisms  are  found  in  the  sputum, 
but  there  are  no  visible  lesions  in  the  mouth  or  throat.  In  the  cases  of 
balanitis  there  is  usually  considerable  edema,  but  these  cases  cleared 
up  quickly  on   local  treatment. 

The  diagnosis  from  diphtheria  is  made  from  the  examination  of  swabs 
from  the  lesion,  but  the  patients  are  practically  never  as  ill  as  they  would 
be  with  a  diphtheria  of  the  same  extent.    Various  antiseptics  have  been 
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suggested.  In  the  mild  cases  iodine,  silver  nitrate,  arsenic,  trichloracetic 
acid,  hj'drogen  peroxide,  tincture  of  ferric  chloride,  and  potassium 
permanganate  may  all  be  used  with  success.  Arsenic  is  one  of  the  most 
effective  preparations.  Deep  ulcers  are  first  swabbed  with  silver  nitrate 
solution,  and  subsequently,  four  or  five  times  a  day,  with  liquor  potassii 
arsenitis.  In  the  severer  cases  the  administration  of  arsenic,  or  the  use 
of  sodium  cacodjdate  hypodermically,  is  to  be  advised.  In  the  cases 
with  pyorrhea.  Bowman  has  suggested  a  tooth-wash  composed  of  one- 
half  ounce  of  wine  of  ipecac,  one  dram  of  glycerin,  and  sufficient  liquor 
potassii  arsenitis  to  make  an  ounce.  A  few  drops  three  or  four  times  a 
day  on  a  tooth  brush. 

Weil's  Disease.  Last  year  I  called  attention  to  the  work  of  various 
observers  on  this  subject,  pointing  out  that  the  Spirochete  icterohemor- 
rhagica  had  been  demonstrated  in  Japan  and  also  in  Flanders,  and  I 
commented  upon  the  observations  made  on  animals,  particularly  the 
guinea-pig.  Kaneko  and  Okuda^"'  have  made  a  study  of  the  distribution 
of  the  spirochete  in  the  human  body.  Inada  and  Ido-"^  divide  the  disease 
into  three  clinical  stages,  the  febrile,  the  icteric,  and  convalescent.  The 
febrile  stage  continues  for  six  or  seven  days  during  which  time  there  is,  in 
addition  to  the  fever,  intestinal  disturbances,  headache,  muscular  pains, 
hyperemia  of  the  conjunctivae,  and  albuminuria.  The  blood  during  this 
stage  is  pathogenic  for  guinea-pigs.  Their  distribution  is  very  much 
like  the  disease  as  produced  in  the  guinea-pig  and  their  organism  is 
present  in  large  numbers  in  the  kidney,  liver  and  adrenals.  They  are 
rarely  found  in  the  liver  after  the  seventh  da}^  and  the  same  is  true  for 
the  adrenals.  During  the  icteric  stage,  from  the  seventh  or  eighth  to  the 
twelfth  or  thirteenth  day  of  the  disease,  more  properly  than  at  its  height, 
the  spirochete  apparently  disappear  from  the  blood  and  are  destroyed 
in  the  organs,  but  they  may  be  found  in  the  kidneys  and  cardiac  muscles 
in  small  numbers,  sometimes  in  the  muscles  and  walls  of  the  intestine 
and  in  other  epithelial  structures.  The  convalescence  generally  begins 
between  the  thirteenth  and  sixteenth  day,  and  at  this  time  the  immune 
bodies  are  fully  developed  and  the  spirochetes  are  being  abundantly 
excreted  in  the  urine.    They  persist  longest  in  the  kidneys. 

The  Rat  as  a  Carrier.  Ido,  Hoki,  Ito  and  Wani^"^  have  reported 
on  their  observations  on  this  subject.  In  his  investigations  on  the  tsut- 
sugamushi,  or  Kedani  disease,  noted  elsewhere  in  this  review,  Miyajima 
called  attention  to  the  fact  that,  in  his  investigations,  spirochetes  resem- 
bling the  icterohemorrhagica  were  found  in  the  kidney's  of  the  field  mouse. 
Following  up  this  suggestion,  the  authors  made  a  study  of  house  and  roof 
rats,  Epymis  alexandrinus  and  Epjanis  norvegicus.  In  one  animal  they 
found  the  organism  in  the  kidney.  In  the  spring  of  1916  Miyajima 
again  reported  that  in  the  field  mouse  he  had  isolated  a  spirochete  which, 
when  injected  into  guinea-pigs,  produced  a  spirochete,  and,  after  a 
number  of  generations,  icterus.  The  immune  serum  of  Weil's  disease 
destroyed  these  organisms,  so  he  concluded  that  this  spirochete  was 
identical  with  that  of  Weil's  disease. 


-"*  Journal  of  Experimeutal  Medicine,  Septoinbcr,  1017,  p.  325. 

"M  IlMd.,  1017,  vol.  xxvi,  p.  355.  >"«  Ibid.,  .September  1,  1917,  p.  341. 


WI'JJL'S   T)rSKy{SI<]  211 

Stokes,  Ryle  and  Tytler-"''  were  able  to  demonstrate  the  Si)iroclietes 
icterohemorrhagica  in  tlie  kidneys  of  fiekl  rats  and  infected  guinea-pigs 
with  the  organisms.  Without  going  into  greater  detail  with  regard  to 
these  observations,  it  would  seem  that  the  extermination  of  rats  and 
field  mice  is  a  highly  important  i)rophylactie  measure  against  the  dis- 
ease. The  Japanese  authors  just  quoted  have  also  brought  out  another 
interesting  point,  namely,  that  the  regions  in  which  the  disease  occurs 
rarcl\'  lune  an  acid  soil,  while  it  is  endemic  in  alkali  and  ncutraline 
soil,  so  that  the  composition  of  water  and  soil  must  play  an  important 
part  in  the  dc\'elopment  and  spread  of  the  disease.  Inada'-"''  has  also  an 
interesting  contribution  on  the  clinical  aspect  of  the  disease. 

Quite  a  number  of  observations  have  been  made  in  Italy  during  the 
past  two  years,  but,  fortunately,  most  of  the  cases  that  have  occurred 
among  the  Italian  troops  seem  to  have  been  of  a  mild  type.  Among  the 
various  contributions  is  an  excellent  article  by  Carpi.^"''  In  addition 
to  the  clinical  history  of  the  cases,  he  outlined  his  experiences  with 
animals,  and  believes  that  in  the  absence  of  an  effective  serum  that  the 
cases  are  best  treated  by  arsenic  or  mercury,  or  a  combination  of  both. 
In  the  cases  in  which  both  drugs  are  administered,  he  noted  that  there 
was  a  rapid  improvement  of  the  general  condition,  with  a  diminution  of 
the  icterus  and  also  of  the  swelling  of  the  lymph  nodes,  liver  and  spleen 
when  these  were  present. 

Another  extensive  study  is  by  Moreschi^"^  and  by  Micheli  and  Satta.^^ 

The  Spirochete  Icterohemorrhagica  in  America.  This  organ- 
ism, which  is  the  cause  of  infectious  jaundice,  such  as  frequently  occurs 
among  troops  in  barracks,  among  sewer  workers  and  rice  planters,  and 
which  had  been  described  by  a  number  of  observers  long  before  the 
organism  was  discovered,  by  Larrey  and  Ozanam  in  1849,  and  others, 
and  by  Weil  in  1886,  whose  name  the  disease  very  frequently  bears.  In 
1914  Inada  and  Ido  transmitted  the  disease  to  guinea-pigs  by  inoculating 
them  with  the  blood  of  patients  sufi'ering  with  it,  and  described  the  organ- 
ism which  has  since  proved  to  be  without  doubt  the  cause  of  the  disease. 
Noguchi'-^**  has  studied  wild  rats  captured  in  this  country  and  found  in 
their  kidneys  spirochetes  which  have  the  same  morphological  and  patho- 
genic properties  that  characterized  the  organism  as  described  by  Inata 
and  subsequent  workers.  The  disease  has  also  been  described  and  the 
organism  isolated  in  Belgium,  and  all  three  strains,  American,  Belgian 
and  Japanese,  have  been  cultivated,  the  first  two  artificially  for  the 
first  time  by  Noguchi.  It  has  been  definitely  pro^'ed  that  animals 
immunized  against  the  Japanese  strain  resist  both  the  Belgian  and 
American  strain,  and  the  same  is  true  of  the  Belgian  organism,  and  an 
experiment  to  ascertain  \\hcther  the  American  strain  also  protects  against 
the  other  two  is  now  in  progress.  It  would  seem,  from  the  evidence 
l>rought  forward,  that  all  three  are  the  same.  On  account  of  its  distinct 
features,  Noguchi's  new  genus  has  been  suggested  which  he  calls  the 
Leptosi)ira. 

2»5  LniKvt,  vol.  cxvii,  ji.  14'2. 
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Antitoxin  for  Bacillus  Welchii.  Bull  and  Pritcliett^"  have  found  that 
under  certain  defined  conditions  a  bacteria-free  toxic  substance  may  be 
obtained  from  the  Bacillus  welchii,  and  that  this  is  an  exotoxin  and  is 
capable  of  producing  all  the  essential  lesions  and  effects  of  infection  with 
the  organisms.  They  also  determined  that  animals  that  have  recei^"ed 
a  graded  number  of  doses  of  the  toxin  yield  an  immune  serum  which 
neutralizes  iji  vitro  all  the  pathological  effects  of  the  toxin,  and  exhibits 
power  to  control  infections  Avith  both  the  spore  and  vegetative  forms  of 
the  bacilli.  The  antitoxin  which  they  made  was  prepared  in  a  horse,  the 
subject  of  the  preparation  and  standardization  being  left  to  a  later 
publication. 

Bull-'-  has  i-eported  on  his  further  observations,  and  he  thought  that 
guinea-pigs  may  be  passively  immunized  by  the  administration  of  the 
antitoxin  and  that  this  immunity  lasts  about  two  weeks.  The  pigs  that 
had  received  the  prophylactic  dose  of  antitoxin  showed  a  pronounced 
resistance  to  infection  with  the  A'irulent  bacilli  for  twelve  days.  Guinea- 
pigs  which  had  been  previously  immunized,  and  in  which  the  infection 
had  become  established,  were  given  antitoxin,  and  the  infection  could 
be  either  arrested  or  controlled.  Bull  is  of  the  opinion  that  it  will 
be  possible  to  prevent  the  infection  with  the  Bacillus  welchii  in  man 
with  the  prophylactic  use  of  the  antitoxin  and  to  prevent  the  infection 
after  it  has  occurred  by  injection  of  therapeutic  serum.  If  these  obser- 
vations are  correct  and  can  be  substantiated,  and  there  seems  to  be  no 
doubt  that  they  will  be,  this  will  mark  one  of  the  most  important  thera- 
peutic discoveries  of  recent  times,  and  the  antitoxin  for  this  organism 
will  doubtless  take  its  place  along  with  the  diphtheria  and  tetanus 
antitoxins. 

Whooping-cough.  Early  Diagnosis  of  ^VnooPING-couGH  by  Cul- 
TUiii:s.  Cliie\itz  and  Meyer,^'"*  in  Copenhagen,  made  a  study  of  the 
cultures  made  from  the  sputum  of  whooping-cough  cases  during  the 
catarrhal  stage,  and  were  able  to  isolate  the  organism  in  j)ractically  all 
cases.  Where  they  could  not  secure  the  sputum,  and  in  very  small 
children,  the  patient  was  allowed  to  cough  against  plated  culture  media 
held  a  few  inches  away  from  the  mouth.  This  method  of  diagnosis  is  one 
that  takes  considerable  skill  and  labor.  When  the  plate  method  is  in 
use,  the  sputum  is  washed  out  in  sterile  salt  solution  and  then  rubbed 
over  the  surface  of  blood-potato  agar.  After  an  incubation  period  of 
about  four  days,  little  jjoiiits  of  the  colonies  appear,  suggesting  mimite 
drops  of  mercury.  I'nder  the  microscope  it  is  impossible  to  difierentiate 
between  these  organisms  and  the  influenza  bacillus,  so  that  the  final 
test  is  made  by  the  agar  test  with  the  serum  of  rabbits  or  horses 
innnunized  \\  ith  the  Bacillus  pertussis.  After  four  weeks  the  cultures 
are  usually  negative,  and  the  Danish  regulations  allow  the  patient  to  go 
about  fi'ccjy  after  four  weeks,  ])n)\i(led  tiierc^  are  two  negati\e  cultures. 
This  Would  seem  to  be  an  unusiialis  \aluai)le  method  of  making  an 
early  diagnosis,  and  so  preventing  the  infection  of  a  great  number  of 
children,  particularly  in  schools. 
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DISEASES  OF  CHILDREN. 

By  FLOYD  M.  CRANDALL,  :\r.D. 

I'oR  two  years  past  I  have  had  occasion  to  mention  a  pecnliar  featnre 
markinj;"  pediatric  literature.  War  conditions  have  rendered  material 
a\aihd)le  from  foreign  sources  very  meager.  Conditions  in  this  respect 
are  even  more  marked  than  they  have  been  during  preceding  years, 
owing  ai)i)arently  to  more  serious  conditions  in  Europe.  Mihtary 
mecHcine  and  surgery  have  occupied  much  space  in  medical  journals, 
and  few  subjects  have  suffered  more  than  pediatrics.  Year  by  year, 
for  three  years  past,  it  has  been  necessary  to  draw  the  material  for  these 
articles  from  American  sources.  No  serious  epidemic  has  occurred  during 
the  past  year  and  no  one  subject  has  received  particular  attention.  Less 
has  been  written  ujjon  infant  feeding  and  infant  foods  than  at  any  time 
for  many  years.  Pediatric  work,  however,  has  not  been  at  a  stand-still 
and  nuich  has  been  written  upon  children's  diseases  and  the  preservation 
of  child  life. 

Owing  to  the  destruction  of  adult  life  the  nations  have  awakened  to 
the  importance  of  preserving  child  life.  Infant  welfare  endeavor  has 
markedly  increased,  with  the  result  that  the  mortality  of  early  life  has 
markedly  decreased  in  all  the  nations  engaged  in  the  great  war.  It  is 
one  of  the  good  results  that  have  followed  the  many  evils  of  the  past 
three  years.  Efl'orts  toward  prevention  of  disease  in  early  life  and  the 
conservation  of  infant  life  have  received  a  great  impetus. 

1  )r.  Jacobi,^  whom  the  medical  profession  has  long  held  in  honor,  and 
uj)()n  whom  the  pediatric  j)ortion  of  the  profession  looks  as  almost  the 
foinider  in  America,  has  WTitten  this  year  a  series  of  articles  on  the 
history  of  pediatrics  in  New  York.  It  is  an  admirable  historical  review 
of  pediatrics  of  impersonal  nature  up  to  the  time  of  Dr.  Jacobi's  advent 
into  medicine,  lieyond  that  time  the  articles  bear  more  or  less  of  the 
personal  stamp.  Not  only  has  much  of  pediatric  history  been  made  by 
him,  but  his  knowledge  and  personal  acquaintance  render  anything  that 
he  writes  of  peculiar  interest.  It  is  impossible  to  abstract  an  article  of 
this  character,  but  it  seems  only  just,  in  view'  of  the  great  contribution 
of  I  )r.  Jacobi  to  the  department  of  pediatrics,  to  give  tribute  to  this  the 
most  recent  of  his  works. 

While  Dr.  Jacobi's  article  is  devoted  to  pediatrics  in  New^  York,  there 
is  an  interesting  feature  presented  to  the  reader.  During  the  earlier 
periods  it  seems  true  that  much  of  the  history  of  this  specialty  in  this 
country  was  made  in  New  York.  In  recent  years  this  cannot  be  said. 
Other  centers  have  contributed  some  of  the  most  valuable  additions  to 

*  Archives  of  Pediatrics,  January,  February,  and  March,  1917. 
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our  knowledge  of  children  and  tlieir  diseases.  New  York  has  kept  the 
I)ace,  and  it  is  in  the  front  ranks,  hut  there  are  others  in  the  front  ranks 
with  it. 

An  article  entitled,  "A  Pediatric  Center  in  New  York  City"  by 
Cliapin^  shows  why  New  York  should  of  necessity  be  a  center  for  this  and 
other  specialties.  At  the  time  of  his  WTiting  the  estimated  nmnber  of 
children  under  sixteen  years  of  age  in  the  city  was  1,099,901.  The  New 
York  profession  is  certainly  not  restricted  for  material.  This  population 
is  the  most  cosmopolitan  of  any  city  in  the  world.  The  death  reports 
of  the  Board  of  Health  show  28  distinct  nationalities,  which  does  not 
include  certain  unknown  and  mixed  nationalities.  Sixty-four  hospitals 
make  more  or  less  provision  for  the  care  of  sick  children,  2409  beds 
being  assigned  to  them.  These  beds  are  mostly  assigned  to  infants. 
This  does  not  include  the  beds  devoted  to  orthopedic  cases  and  the 
diseases  of  older  children.  Seventy-six  dispensaries  have  departments 
for  the  treatment  of  children,  and  there  are  thirteen  asylmns  and  homes 
for  infants.  In  spite  of  the  dense  crowding  in  certain  areas  the  death- 
rate  among  children  is  extremely  low,  owing  largely  to  the  attention 
tliat  for  j-ears  has  been  de\oted  to  their  welfare.  The  death-rate  under 
fifteen  years  was  14.08.  Such  a  ratio  as  this  speaks  volimies  for  city 
administration  and  professional  proficiency. 

An  interesting  article  on  the  relation  between  pediatrics  and  general 
medicine  is  WTitten  by  Chapin."*  For  years  the  medical  colleges  main- 
tained a  chair  upon  diseases  of  women  and  children.  ^Vhile  the  personal 
relations  between  w^omen  and  children  are  close,  their  diseases  have 
nothing  in  common.  It  required  years  of  education  to  demonstrate  the 
absurdity  of  combining  these  two  important  specialties  of  medical 
practice.  Pediatrics  is  more  closely  allied  to  general  medicine  than  with 
any  other  department  of  practice.  In  many  of  its  features  it  is  allied 
to  internal  medicine,  neurolog>%  and  orthopedic  surgery.  It  touches 
in  a  less  degree  many  other  departments  of  practice,  such  as  those 
devoted  to  the  skin,  throat,  eyes,  ears,  and  the  various  infectious  diseases. 

The  Effect  of  Civilization  upon  Children's  Diseases.  A  series  of  three 
most  interesting  papers^  is  collected  in  a  symi)osiuni  dealing  with  the 
effects  of  civilization  upon  diseases  of  children,  diseases  of  adult  life,  and 
diseases  of  middle  life.  The  article  upon  children's  diseases  as  they  have 
been  modified  by  civilization  is  by  Freeman,  of  New  York,  a  most  com- 
petent authority.  He  asserts  that  the  influence  of  civilization  on 
morbidity  and  mortality  in  infancy  and  childhood  should  furnish  most 
amazing  data  could  the  actual  morbidity  and  mortality  of  uncivilized 
races  be  obtained.  Such  races  furnish  some  hygienic  conditions  not  found 
among  the  civilized.  They  live  more  in  the  fresh  air — that  is,  they  have 
poorer  facilities  for  excluding  fresh  air  from  their  habitations  than  have 
civilized  nations.  Their  occupations  being  maiuial,  they  should  furnish 
mon;  ])erfect  develojjment  for  the  propagation  of  their  progeny,  and  the 
mothers  should  be  better  able  to  nurse  their  babies  than  tlie  women 
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living  under  civilized   conditions.     Such  mothers  are  free  from  tlu; 
confinini^  duties  of  tlu;  modern  mother. 

On  the  other  luind,  adverse  conditions  exist  that  far  outweigh  these 
a(hantages.  The  absolute  lack  of  medical  care,  the  inability  to  provide 
proper  artificial  feeding  in  case  of  lack  of  breast  milk,  the  unsanitary 
surroundings,  with  the  opportunity  for  sputum  and  fecal  contamination, 
and  the  uncontrolled  spread  of  disease,  for  in  many  epidemics  children 
are  more  suscei)tible  than  adults.  It  will  be  recalled  that  in  Koch's 
investigations  in  Africa  he  was  able  to  obtain  an  index  of  the  amount  of 
malaria  in  any  community  by  examining  the  blood  of  a  certain  number 
of  children. 

In  distinction  from  this  condition  of  things  we  can  say  that  the  intelli- 
gent and  efhcient  administration  of  any  community  now  may  be  judged 
from  its  infant  mortality.  It  has  recently  been  stated  by  a  Roumanian 
physician  that  the  infant  mortality  is  50  per  cent.,  that  is  to  say,  that 
one-half  of  all  the  children  born  in  Roumania  not  long  ago  died  before 
the  end  of  the  first  year.  More  than  one-fourth  of  all  the  babies  born  in 
New  York  died  within  the  first  year,  and  it  is  only  since  the  government 
of  the  city  has  been  taken  out  of  the  hands  of  corrupt  political  bodies 
and  achninistered  by  intelligent  officers  that  this  mortality  has  materially 
decreased. 

In  Russia,  before  the  war,  the  infant  mortality  is  stated  to  have  been 
26  per  cent.  The  infant  mortality  before  the  war  was  higher  in  the 
Central  Empires  than  among  the  allied  powers  of  Italy,  England,  and 
France.  The  infant  mortality  of  Austria-Hungary  was  22  per  cent, 
and  of  Germany  19  per  cent.;  while  in  Italy  it  was  17  per  cent.,  in 
England  12  per  cent.,  and  in  France  10  per  cent.  In  France,  infant  life 
has  been  a  source  of  particular  care  on  account  of  the  rapid  diminution 
of  the  birth  rate. 

The  infant  mortality  of  this  country  has  never  been  obtainable  on 
account  of  the  fact  that  in  a  considerable  portion  of  the  country  the 
births  are  still  not  registered. 

In  New  York  City  the  infant  mortality  for  three  years  has  been  less 
than  10  per  cent.,  and  this  is  better,  probably,  than  in  any  European 
country  excepting  Sweden,  where  the  mortality  is  7.5  per  cent.  This 
low  mortality  in  New  York  City  has  been  obtained  tlii-ough  the  efficiency 
of  the  Board  of  Health,  the  multiplication  of  milk  depots  and  other 
agencies  for  the  proper  education  of  mothers  in  the  tenements,  to  the 
gradual  improvement  of  the  milk  supply  and  of  hygiene  and  housing 
in  the  city. 

Civilization,  with  its  accompanying  medical  research  and  rapidly 
increasing  knowledge,  is  producing  results  in  the  morbidity  of  children 
that  could  not  have  been  expected.  Thus  infant  mortality  must  have 
been  materially  diminished  at  the  time  vaccination  was  introduced 
and  its  accompanying  elimination  of  smallpox  from  the  material  causes 
of  death.  In  more  recent  years  the  knowledge  of  the  causation  of  malaria 
by  mosquitoes  has  stimulated  the  drainage  of  stagnant  water,  which 
has  eliminated  to  a  large  extent,  from  well-administered  communities, 
the  death  of  infants  from  malaria. 
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Probably  our  most  effective  exhibit  in  the  reduction  of  infant  mor- 
tahty  is  in  the  deaths  from  diphtheria.  A  death-rate  of  32  per  1000 
in  1894  in  New  York  City  was  reduced  to  3.5  in  1901)  and  0.125  per 
cent,  in  1910.  There  is  tiierefore  only  1  death  where  in  1894  there 
were  256. 

The  mortahty  from  pneumonia  is  being  diminished,  but  not  by  the 
use  of  specific  sera,  for,  unfortunately,  the  pnemnonias  which  are 
amenable  to  such  treatment  are  very  rare  in  children.  The  reduc- 
tion of  mortality  from  this  disease  therefore  is  attributable  to  rational 
methods  of  treatment,  the  rapid  emptying  of  the  stomach  and  bowel 
contents  and  the  free  access  to  fresh  air.  The  ordinary  mortality  of 
pnemnonia  in  children  treated  in  hospitals  is  gWen  in  text-books  as 
from  30  to  50  per  cent.  By  the  use  of  the  outdoor  treatment  at  the 
Roosevelt  Hospital,  Freeman  obtained,  in  21  successive  uncomplicated 
hospital  cases  of  lobar  pneumonia,  a  death-rate  of  4.7  per  cent.;  and 
in  31  successi^'e  uncomplicated  cases  of  bronchopneumonia,  a  death- 
rate  of  3.3  per  cent. 

By  the  same  method  of  treatment  and  the  securing  of  sanitary 
quarters,  so  far  as  possible,  the  pulmonary  tuberculosis  death-rate  in 
New  York  City  has  diminished  in  the  past  six  years  from  2.37  per 
cent,  to  1.5  per  cent. 

"^l^lie  same  sanitary  methods  have  apparently  influenced  other  diseases 
for  which  we  have  discovered  no  specific  cures.  Thus  we  find  that 
the  d(^ath-rate  from  measles  has  decreased  from  0.16  to  0.09,  and  that 
from  scarlet  fever  from  0.2  to  0.02  per  cent.  These  latter  figures 
may  be  due  to  a  milder  character  of  the  epidemics,  but  it  seems  prob- 
able that  they  are  all  due  to  better  hygiene  and  care. 

Infant  Welfare  Work  in  War  Time.  The  war  situation  is  ha\ing  a  cer- 
tain effect  in  j)ediatric  literature.  The  conservation  of  infant  life  in 
the  rush  and  turmoil  of  war  has  not  been  forgotten  in  the  countries 
most  affected.  It  should  certainly  not  be  neglected  in  America.  The 
saving  of  life  and  the  replacing  of  lives  lost  is  occupying  the  thought 
of  cA'ery  nation  invoh'cd  in  the  great  struggle.  An  extended  review 
of  tlu;  measures  adopted  in  Great  Britain,  France,  Belgium  and  (ier- 
many  is  j)resented  by  Grace  L.  Meggs,'^  of  Washington.  It  shows  how, 
in  the  presence  of  war,  other  countries  have  taken  measures  for  the 
protection  of  maternity  and  infancy  and  offers  many  practical  sugges- 
tions as  to  measures  which  should  be  taken  in  the  Fnited  States  with 
the  same  end  in  view. 

The  war  makes  inmiediately  indispensable  in  this  country  such 
palliative  measures  as  the  increase  of  day  nurseries  or  the  supervision 
of  pregnant  women  working  in  factories,  to  which  dire  necessity  has 
driven  certain  foreign  countries.  Study  is  necessary  to  show  how 
jm'sent  and  future  industrial  and  economic  conditions  will  affect  the 
nmnber  of  pregnant  women  and  mothers  of  young  children  employed 
m  factories,  and  what  measures  are  needed  under  these  conditions. 

'^I'he  chief  j)re\'enti\e  measures  for  protecting  babies  is  to  ensure 
their  intelligent  care  and   nursing  by  healthy  mothers  in  their  own 
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lioiiies.  The  disorganization  of  wtjlfure  work,  throuf,'h  the  loss  of 
l)h>sici;n)s  ;ni(l  mirsc^s  (\sp(M-iaII.\'  traiiu'd  for  it,  is  an  innnincnt  dant^^ci-, 
and  should  be  avoided  if  })ossil)le.  In  A'iew  of  the  <j;reater  deniaiid 
for  luirses,  every  effort  should  he  made  to  enlist  a  large  number  of 
candidates  for  hospital  trainin.g.  The  i)reventi\e  work  for  infant  and 
maternal  welfare,  already  established,  should  be  strengthened  and 
extend<'d,  and  nothing  should  be  considered  more  important  in  war 
time. 

This  (juestion  of  child  welfare  has  received  the  attention  also  of 
the  General  Medical  Board  of  the  Counsel  of  National  Defense.  Early 
last  spring  it  sent  out  letters  to  various  organizations,  requesting  them 
to  make  \arious  recommendations  indicating  in  Avhat  way  they  could 
be  of  service  in  the  present  national  crisis.  In  accordance  with  this 
request,  representati^'es  of  various  organizations  interested  in  maternal 
and  child  welfare  met  in  committee  at  Washington  in  June,  formulated 
recommendations  and  sent  them  to  the  Medical  Board.  A  glance  at 
the  list  of  societies  represented  on  this  committee  shows  the  widespread 
nature  and  distribution  of  the  associations  interested  in  infant  and 
child  welfare.  On  the  committee  are  represented  not  only  medical 
societies  and  specialists,  but  also  public  health  and  social  organizations 
dealing  with  these  problems.  The  chief  object  of  the  committee  was 
to  make,  on  a  broad,  comprehensive  scale,  reconnnendations  and 
suggestions  looking  to  the  protection  and  preserAation  of  the  child  life 
of  the  nation  during  the  war.  The  recommendations,  obviously, 
must  be  of  a  general  nature.  Their  practical  application  must  be 
left  to  the  individual  community,  according  to  the  peculiar  local  condi- 
tions of  that  community. 

The  report  enumerates  eighteen  propositions  which  it  recommends, 
which  may  be  found  published  in  full  in  the  American  Journal  of 
Diseases  of  Children  for  July,  1917,  by  those  who  may  be  interested. 

Diathesis  in  Childhood.  There  has  been  a  tendency  in  recent  years 
to  ignore  diathesis,  and  concentrate  attention  upon  the  more  tangible 
causes  of  disease.  It  is  sometimes  forgotten  that  a  soil  is  as  necessary 
as  a  seed.  It  must  be  said  that  there  has  been  some  reaction  in  this 
direction,  and  more  attention  has  been  gi^■en  to  the  inherent  weakness 
of  the  patient,  and  the  fact  that  germs  are  not  the  only  factor  in  the 
causation  of  disease.  IVIore  thought  is  certainly  given  to  diatheses 
and  predisposing  causes,  but  the  classifications  of  a  fcAv  decades  ago 
have  been  greatly  modified.  An  excellent  article  on  the  subject  is  that 
of  Epstein,*^  of  New  York.  He  refers  to  several  constitutional  types, 
of  which  the  following  is  a  sinumary: 

General  Constitutional  Diatheses.  This  is  a  general  bodily 
weakness,  a  universal  asthenia,  that  is,  a  weak  body  in  which  a  feeble 
life  resides.  This  constitutional  inferiority  may  be  an  unhappy  inheri- 
tance from  a  former  generation,  or  it  may  be  acquired  early  in  life  as 
the  result  of  poverty,  faulty  nutrition,  or  bad  hygiene.  The  asthenic 
child  shows  a  general  subnormal  development  without  any  definite 
cause.    The  child  may  be  late  in  holding  up  the  head,  standing,  walk- 
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ing,  talking,  and  dentition.  Tlie  entire  skeleton  may  be  delicate; 
the  thorax,  long  and  narrow  and  of  the  status  phthisicus  type;  the 
abdomen,  long,  narrow,  and  of  the  habitus  enteroptoticus  type.  There 
is  usually  a  delicate,  transparent  skin,  with  a  general  flaccidity  or  atony 
of  the  muscles.  The  child  is"  subject  to  indigestion,  poor  appetite,  fre- 
quent colds,  and  poor  sleep.  There  may  be  atonic  or  functional  mur- 
murs, and  a  low  blood-pressure.  As  a  rule  the  asthenic  child  is  men- 
tally bright,  but  does  not  thrive  physically. 

Metabolic  Diathesis.  Some  children  manifest  an  intolerance  for 
protein,  fat,  or  carbohydrates.  Others  show  a  disturbed  relation 
betw^een  the  anabolic  and  the  catabolic  processes  of  the  body  or  some 
abnormality  in  the  chemical  changes  that  take  place  in  the  living 
tissues  gi^■ing  rise  to  the  various  nutritional  or  constitutional  diseases. 
Obesity  or  hypernutrition  is  a  metabolic  disorder  which  may  manifest 
itself  in  early  life.  In  the  majority  of  cases,  obesity  is  an  inherited 
diathesis.  It  is  probably  due  to  a  suboxidation  in  the  tissues,  to  a 
disturbed  metabolic  equilibrium,  or  to  overfeeding.  The  excessive 
increment  of  bodily  substance  usually  produces  in  the  child  sluggish- 
ness of  action,  disinclination  to  muscular  exercise,  constipation,  palpi- 
tation, and  dyspnea  on  exertion.  The  treatment  is  mainly  dietetic, 
A  child  showing  a  tendency  to  obesity  should  not  receive  more  food 
than  is  necessary  to  cover  the  caloric  requirement.  Farinaceous  food 
should  be  restricted  and  muscular  activity  encouraged.  The  uric  acid 
diathesis  leading  to  gouty  arthritis  and  renal  calculi  later  in  life  may 
have  its  beginning  in  childhood.  Diabetes  mellitus  and  diabetes 
insipidus  may  be  present  in  childhood  or  their  diatheses  may  be  acquired 
in  early  life.  Rickets,  with  its  many  complications  and  sequelae,  is 
frequently  seen  in  childhood  as  the  result  of  some  metabolic  diathesis. 

Hemorrhagic  Diathesis.  Leaving  out  of  consideration  hemor- 
rhages due  to  ulcerations  and  erosions,  and  the  symptomatic  hemor- 
rhages which  are  the  result  of  various  infections  or  toxic  diseases,  there 
is  a  group  of  hemorrhagic,'  conditions  the  cause  of  which  is  not  definitely 
known.  There  is  sini|)ly  a  tendency  to  spontaneous  hemorrhages  from 
many  parts  of  the  body  or  to  excessive  bleeding  following  a  slight 
trauma.  The  blood,  the  blood  platelets,  and  the  bloochessels  have 
been  found  to  be  abnormal.  Hemophilia  is  an  inherited  hemorrhagic 
diathesis  which  is  usually  transmitted  from  male  to  male  through  the 
medium  of  the  female  who  acts  as  an  immune  carrier  of  this  diathesis. 
Since  children  are  so  frociuently  operated  on  for  tonsils  and  adenoids, 
their  bleeding  history  should  be  obtained.  A  course  of  calcium  lactate 
and  an  injection  of  blood  serum  should  be  given  before  aity  operation  on 
a  child  who  is  suspected  of  being  a  bleeder.  Scurvy  is  a  hemorrhagic 
diathesis  of  childhood.  Scorbutic  children  have  an  underlying  ten- 
dency to  spontaneous  bleeding  when  some  metabolic  or  nutritional 
disorder  acts  as  an  exciting  cause.  Fresh  sir,  a  variety  of  fresh  food, 
and  fresh  fruit  juices  will  cure  this  disease. 

Lymphatic  Diathesis.  Lymphatism  or  status  Ijmphaticus  or 
status  thymicohmphaticus  is  a  general  hyperplasia  of  the  l\Tnphatic 
system,     'i'he  tonsils,  the  thymus,  the  spleen,  and  the  superficial  and 
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deep  l>inph  glands  may  be  enlarged.  liypertrophied  or  hyperplastic 
tonsils  and  adent)ids,  so  frecpiently  soon  in  children,  may  be  lookocl 
upon  as  ])art  of  a  general  lyinpliati<'  enlarg(Mnont,  and  becanse  of  their 
freciueut  recnrrenc-e  after  operation,  tonsillect(jniy  should  not  be  done 
without  very  good  reason.  Thymic  stridor  and  th>inic  asthma  are 
occasionally  seen  in  children.  The  possibility  of  the  so-called  thymic 
death,  which  occurs  suddenly  in  some  children  atiected  by  the  l.Mn- 
phatic  diathesis,  should  always  be  borne  in  mind,  especially  during 
operations.  There  is  no  specific  treatment  for  the  lymphatic  child. 
A  dry,  equitable  climate,  good  hygiene,  and  proper  food,  together  with 
Fowler's  solution  and  syrup  of  ferrous  iodide,  may  be  of  benefit.  X-ray 
treatment  for  the  large  thjTiius  may  have  a  beneficial  effect. 

Exudative  Diathesis.  This  is  a  derangement  of  childhood  which 
manifests  itself  by  some  abnormality  of  the  skin,  mucous  membrane, 
l}inph  glands  and  general  nutrition.  The  exudative  cliild  is  subject 
to  eczema,  urticaria  and  other  skin  aflfections.  There  is  a  great  ten- 
dency to  frequent  attacks  of  bronchitis,  asthma  and  catarrhal  inflam- 
mations of  the  gastro-intestinal  mucosa.  It  usually  occurs  in  overfed 
children  and  is  probably  the  result  of  an  auto-intoxication.  I'nless 
the  underlying  exudative  or  toxic  diathesis  is  recognized,  treatment 
of  the  various  manifestations  of  the  skin  and  mucous  membranes  will 
do  little  good.  The  exudative  child  should  not  be  overfed  and  the 
sugar  and  fats  should  be  restricted. 

Nervous  or  Spasmophilic  Diathesis.  The  nervous  system  of  the 
child  is  the  least  stable  of  all  the  systems  of  the  body,  and  is  therefore 
the  most  frequently  disturbed.  Local  spasms,  tics,  fits,  laryngospasm, 
asthma,  pyloric  spasm,  spastic  constipation,  nervous  diarrhea  and 
general  convulsions  are  not  infrequent  in  children.  Psychasthenia, 
hysteria  and  neurasthenia  may  also  have  an  underlying  congenital  or 
acquired  nervous  diathesis. 

Endocrine  Diathesis.  Alterations  in  the  internal  secretory  glands 
may  be  congenital  or  acquired.  One  or  more  glands  may  become 
abnormal  or  their  synergic  or  antagonistic  functions  may  be  disturbed. 
Abnormality  in  the  secretory  activity  of  the  glands  may  give  rise  to 
various  pathological  changes  in  the  growth  and  de^•elopnlent  of  the 
child  or  to  a  group  of  sjonptoms  and  signs  which  are  as  yet  dilHcult  to 
interpret. 

In  an  article  upon  the  same  subject,  Caille^  gives  the  following  admir- 
able definition:  "Diathesis  may  be  defined  as  a  bodily  condition  or 
constitutional  anomaly  which  })redisposos  to  other  pathological  con- 
ditions. Some  are  inherited,  others  are  acciuirod ;  both  may  be  overcome 
by  reconstructive  etl'ort,  hence  the  hnportance  of  their  clinical  con- 
sideration." He  designates  ten  types  of  diatheses  as  follows:  (1) 
Asthenic  diathesis — this,  as  its  name  indicates,  often  represents  the 
sins  and  mistakes  of  former  generations;  (2)  scrofulous,  strumous  or, 
as  it  is  sometimes  called,  the  exudati^•e  diathesis  is  one  affecting  largely 
the  l;yinphatic  system;  (3)  the  spasmophilic  diathesis  is  a  tenn  used 
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in  connection  with  children  prone  to  convulsions,  tremors,  fits,  tics 
and  night  terrors.  Other  diathesis  are  (4)  lymphatic;  (5)  cholesterin 
or  gall-stone  diathesis;  (G)  the  vagotinic;  (7)  arthritic;  (8)  lithemic  or 
m"ic  acid  diathesis;  (9)  the  rheumatic  or  choreic  diathesis;  (10)  the 
hemorrhagic. 

Acidosis  in  Children. — According  to  Fergus  Hewat,**  Avhen  aceto- 
acetic  acid  is  detected  in  the  urine,  two  obvious  indications  for  treat- 
ment arise:  To  stop  the  formation  of  the  abnormal  acids,  and  to 
neutralize  the  acids  already  present.  In  children  the  condition  may 
be  met  v»^ith  in  connection  with  some  trivial  illness,  or  with  urgent 
symptoms.  In  an  ordinary  so-called  bilious  attack  a  saline  purge 
or  vegetable  laxative  and  an  enema  are  given.  An  ordinary  soap- 
and-water  enema,  followed  by  a  saline  wash-out,  is  perhaps  the  best 
method  of  relieving  the  large  intestine.  This  is  followed  by  a  simple 
alkaline  mixture  and  dextrose  added  to  the  diet,  which  may  require 
to  be  albumen  water  or  whey,  for  twenty-four  or  thirty-six  hours. 
Later,  oatmeal  gruel  is  useful.  In  severe  cases  in  which  there  is  intract- 
able vomiting,  the  lower  bowel  must  be  unloaded  and  a  5  to  10  per 
cent,  glucose  solution  slowly  introduced  by  means  of  a  long  tube. 
Sodium  bicarbonate  may  be  dissolved  in  this.  Warm  water,  well 
sweetened,  with  10-grain  doses  of  bicarbonate,  is  given  by  the  mouth. 
If  this  is  \'omited,  repeat  it  frequently  and  apply  hot  fomentations  to 
the  abdomen.  As  soon  as  the  vomiting  abates,  gi^■e  albumen  water 
with  dextrose. 

Cyclic  Vomiting  with  Acetonemia.  A  case  is  reported  by  Parks  Weber^ 
of  a  girl,  aged  seven  years,  who  is  said  to  have  vomited  at  birth,  and 
had  recurring  attacks  of  vomiting  lasting  three  or  four  days,  with 
intervals  averaging  five  weeks  between  the  attacks.  The  other  mem- 
bers of  the  family — three  sisters  and  four  brothers — were  not  affected. 
The  urine  reduced  Fehling's  solution  very  slightly,  but  gave  a  positive 
reaction  for  acetone  and  diacetic  acid.  She  was  treated  w4th  sodium 
bicarbonate,  w'hich  soon  rendered  the  urine  alkaline,  but  the  reaction 
for  diacetic  was  not  negative  until  the  fifth  day.  A  second  attack 
occurred  about  three  weeks  after  she  had  been  discharged  from  the 
hospital.  This  attack  was  preceded  by  a  feeling  of  lassitude  and 
sleepiness  lasting  one  day.  Six  hours  after  the  vomiting  commenced, 
the  reactions  for  acetone  and  diacetic  acid  were  negative.  About 
eight  liours  after  the  first  urinalysis  both  reactions  were  positive.  The 
reactions  were  not  negati\e  until  the  fourth  day.  The  affection  seems 
to  occur  more  often  in  girls  than  in  boys,  and  usually  between  the 
age  of  two  and  twelve  years.  It  may  occur  in  more  than  one  child  of 
the  same  parents.  The  occurrence  of  migraine  in  other  members  of 
the  family  has  been  noted.  It  is  possible  that  the  mental  s\inj>tc)ins — 
drowsiness  and  lassitude- mentioned  in  this  case  may  after  puberty 
l)ecome  transformed  into  migrainous  attacks.  Pyrexia  in  these  cases 
is  not  counnon,  the  temperature  rarely  exceeding  100°  F. 

*  Prartitionor,  May,  1917. 
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The  Nitrogen  Partition  in  the  Urine  of  Normal  Children.  An  exteiisi\o 
study  on  this  subject  is  reported  by  .lolnistoii  ;tiid  W'cdcr,"' of  St.  Louis. 
An  attempt  was  made  to  establish  normal  figures  for  the  normal  par- 
tition of  nitrogen  in  the  urine  of  two  groups  of  healthy  children.  One 
group  was  fed  on  an  ordinary,  or  standard,  diet  containing  meat  and 
vegetables,  with  the  cjuantity  regulated  by  age  periods.  The  second 
on  a  creatin-creatinin-free  diet  in  which  the  quantity  of  food  (and 
hence  of  nitrogen)  was  regulated  according  to  body  weight.  In  both 
groups  the  X  partition  was  practically  the  same,  with  the  exception  of 
the  uric  acid  nitrogen.  Urea  N  makes  up  from  80  to  85  per  cent,  and 
anunonia  X  from  'A  to  5  per  cent.  The  combined  figure  for  the  two  is 
less  than  90  rather  than  above  90,  as  in  adults.  Creatin  is  constantly 
present,  as  is  creatinin.  The  two  combined  form  a  smaller  percentage 
than  the  creatinin  alone  in  the  adult.  The  amoimt  of  undetermined  or 
"rest"  X  is  high  in  children. 

Phenolsulphonephthalein  Elimination  in  Infants  and  Young  Cliildren, 
Since  the  original  publication,  in  1910,  by  Uowntree  and  Cieraghty  of 
the  results  of  their  experimental  work  with  phenolsulphonephthalein 
in  determining  the  functional  capacity  of  the  kidney,  the  value  of  the 
test  has  received  such  ample  confirmation  as  to  establish  it  among  the 
essentials  for  careful  diagnosis  in  renal  diseases.  Gittings  and  Mitchell," 
of  Philadelphia,  after  careful  investigation  of  the  subject,  confirm  the 
observation  that  the  elimination  of  phenolsulphonephthalein  is  not 
markedly  increased  in  any  disease  other  than  renal.  Even  the  youngest 
infants  and  children  show  about  the  same  capacity  for  phthalein  elimina- 
tion as  do  adults.  Preliminary  catheterization,  in  the  absence  of  the 
retention  of  urine,  is  unnecessarv. 

For  purposes  of  comparison  a  uniform  technic  should  be  adopted  and 
maintained.  In  children  a  single  collection,  exactly  two  hours  after  the 
injection  into  the  lumbar  muscles  of  6  mg.  of  phthalein,  should  be  the 
method  of  choice.  The  necessity  for  continuous  or  repeated  catheteriza- 
tion thereby-  would  be  avoided.  An  entirely  difl'erent  standard  must 
be  adopted  for  the  accelerated  output  resulting  from  intravenous 
injections.  The  latter  need  only  be  employed  when  local  condi- 
tions, such  as  marked  edema,  prevent  the  use  of  the  intranuiscular 
route. 

Luetic  Nephritis  in  Infancy  and  Childhood.  In  reporting  some  careful 
studies  u])on  this  subject.  Butterworth,'^  of  Xew  Orleans,  says  that  not 
int'requentl\'  instances  of  nei)hritis  are  met  with  in  infancy  and  early 
childhood  for  which  no  etiological  factor  other  than  congenital  lues  can 
be  reasonably  ascribed.  A  search  of  the  literature  shows  that  a})parently 
little  recognition  is  given  to  luetic  nephritis  by  American  and  English 
writers.  More  than  twent>-five  >ears  ago  French  writei-s  gave  it  a 
distinctly  clinical  etiology  in  the  nei)hropathies.  Cicrnian  writers  have 
studied  the  subject  from  both  the  clinical  and  i)athological  side  and  have 
made  ])ainstaking  and  extensive  contributions  to  the  literature.    Latelv, 

'"  American  Journal  of  Diseases  of  Children,  May,  1017. 
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Italian  observers  have  made  valuable  additions  to  our  knowledge. 
Karvonen's  exhaustive  summary  and  work  in  1900  gave  stimulus  to 
further  clinical  observations.  While  there  is  a  lack  of  agreement  in 
regard  to  the  severity  of  the  syphilitic  infection  and  its  effect  on  the 
kidneys,  upon  two  points  there  is  a  more  complete  understanding.  (1) 
The  clinical  s^onptoms  of  nephritis  in  hereditary  syphilis  may  be  wanting 
or  so  insignificant  as  to  pass  unnoticed;  repeated  examinations  of  the 
urine  may  be  necessary  to  establish  a  diagnosis;  (2)  if  the  child  survives 
the  early  period  of  life,  then  the  clinical  manifestations  are  those  com- 
monly associated  with  a  chronic  intestinal  nephritis.  From  his  own 
clinical  experience  and  from  a  study  of  reported  cases,  Butterworth 
concludes  that  congenital  luetic  nephritis  presents  nothing  unusual  in 
its  clinical  manifestations  and  that  each  case  is  modified  by  its  own 
individuality,  and  conforms  more  or  less  to  certain  classifications  or 
t^-pes,  as  follows:  (1)  Acute  parench\Tnatous  nephritis,  which  may  be 
hemorrhagic;  (2)  acute  intestinal  nephritis;  (3)  chronic  intestinal 
nephritis;  (4)  myeloid  degeneration;  (5)  gummata  of  kidney. 

Fetal  syphilis  may  result  in  various  kidney  changes,  such  as  congenital 
malformations,  cystic  kidney  and  nephritis.  Infants  and  children  who 
present  evidences  of  a  heredosyphilitic  nephritis  during  life  usually  do 
not  show  gross  macroscopic  changes  in  the  kidneys.  IIowe\er,  almost 
without  exception,  abnormal  and  characteristic  histological  findings 
are  found  in  these  cases.  Several  observers  have  recently  demonstratcfl 
active,  well-formed  Treponema  pallidum  in  the  vascular,  interstitial 
and  parenchATuatous  renal  tissues.  The  cells  of  these  tissues,  when 
attacked  by  the  trei)onema,  present  a  ]>rogressi\e  phase  of  cell  degenera- 
tion. The  organism  may  be  found  generally  difl'used  throughout  the 
kidney  or  be  localized. 

These  observations  support  Karvonen's  toxic  theory  and  form  reason- 
able hypothesis  for  the  complex  clhiical  manifestations  and  diverse 
urinary  findings  in  the  kidney  change  of  hereditary  lues.  A  i)rei)onder- 
ance  of  organisms  either  by  the  vascular,  interstitial  or  parenclnmatous 
tissue,  combined  with  the  extent  of  involvement  and  with  a  (litl'usibility 
or  localization  of  organisms,  may  explain  the  individual  teiidtMicy  to 
certain  types  of  nephritis.  Living,  active  Treponema  pallidum  have 
been  found  in  the  urine  of  a  four  months  baby  which  died  of  cougenital 
syphilis,  'i'lie  urine  of  congenital  syi)hilitic  children  contaius  a  specific 
])ois()n,  ju-obably  an  alkaloid,  which,  when  injected  into  animals,  causes 
death,  (^istaigne,  in  101  o,  called  attention  to  a  familiar  albumiimria 
(lei)en(lent  on  hereditary  syphilis.  He  reported  12  personal  casi^s  of 
albuminuria  in  children.  These  occurred  in  four  families.  All  had 
positive  ^Vassermann  reaction.  Two  of  the  children  died  of  nephritis. 
The  other  10  were  apparently  cured  by  specific  medication. 

Congenital  syphilis  is  often  not  the  only  cause  of  family  albuminuria. 
Judicious  si)ecific  medication  is  curatix c  in  most  of  the  cases.  ( 'ongenital 
luetic  nephritis  is  not  generally  recogni/.cil  as  having  a  distinct  <tio- 
logical  basis. 

Secondary  Anemia  Treated  by  Blood  Transfusion.— Eight  ))atients 
suffering  from  simple  secondary  anemia  or  from  anemia  and  malnutrition 
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were  treated  by  Kerley/'  of  New  York,  by  transfusion.    Before  coming: 

under  his  care,  various  food  combinations  liad  been  tried,  and  all  had 

received  medical  treatment  for  the  anemia.  The  transfusions  were  made 

at  the  Babies'  Hospital.     The  blood  of  the  donor  was  proved  fit  by  the 

absence  of  agglutination  and  hemolysis.   The  technic  employed  cons^isted 

in  cleansing  and  cocaim'zing  the  skin  over  the  median  basilic  vein  of  the 

child's  arm  and  exposing  about  2  cm.  by  dissecting  it  free  from  the 

surrounding  tissues.    A  small  opening  was  made  into  one  side  of  the  vein 

with  a  pair  of  scissors  and  a  Lindeman  needle  was  inserted.    The  vein 

below  the  needle  was  then  tied  off  and  another  suture  was  placed  over  the 

vein  and  needle  to  hold  the  needle  in  place.    A  small  amount  of  sterile 

salt  solution  was  introduced  to  make  sure  that  there  was  no  leakage. 

A  rubber  tourniquet  was  placed  upon  the  arm  of  the  donor  and  the  skin 

was  cleansed  over  the  most  prominent  vein,  and  the  blood  dra\\Ti  with  a 

Ricord  sjTinge  until  it  was  full.    This  s>Tinge  was  then  handed  to  the 

operator  who  was  working  on  the  child  and  the  blood  was  inserted  into 

the  child's  vein.    At  the  same  time  a  fresh  syringeful  of  blood  was  being 

obtained  from  the  donor.    Each  syringe  was  well  washed  out  with  salt 

solution  before  being  used  again  to  collect  blood.    This  procedure  was 

continued  until  the  required  amount  had  been  transfused.    The  results 

were  shoAvn  by  a  chart.    There  were  8  cases  in  the  series,  and  the  blood 

examination  before  and  after  the  transfusion  showed  the  effect  of  each 

transfusion.    The  results  in  all  but  one  of  these  cases  were  satisfactory. 

In  the  other  cases  there  was  no  return  of  the  anemia,  and  subsequent 

groA\-th  and  development  was  all  that  could  be  hoped  for.    The  children 

were  all  under  two  years  of  age.    The  weight  increased  and  the  blood 

findings  were  tabulated.    The  table,  Kerley  asserts,  could  not  record  the 

magical  change  in  the  patients,  the  change  from  sickly,  whiny  infants 

into  happy,  apparently  well  infants.    These  patients  were  transformed 

from  those  with  a  digestive  capacity  barely  able  to  maintain  existence 

into  those  that  took  on  the  normal  constructive  processes  of  early  life. 

The  Influence  of  Vitamins  is  discussed  by  Louis  Fischer.'^  Tlie  term 
vitamin  is  used  to  designate  the  group  of  substancrs  in  the  animal 
diet  which  are  present  in  minute  traces,  whose  nature  and  chemical 
constitution  are  unknoA\ii  and  whose  absence  will  result  in  a  series  of 
pathological  changes  which  can  only  be  overcome  by  the  addition  of 
these  essential  factors.  Fischer  believes  that  we  should  not  wait  for  the 
appearance  of  rachitic  symptoms  in  infantile  development,  but  that  some 
form  of  vitamin  should  be  added  when  the  infant  is  three  months  old. 
Three  symptoms  may  be  taken  to  indicate  need  of  vitamins:  (1)  restless- 
ness, irritability,  loss  of  sleep;  (2)  greenish,  liquid  stools  containing  curds 
or  mucus;  (3)  stationary  weight  or  loss  of  weight.  In  addition  to  a  proper 
mixed  diet  of  vegetables,  fruit  juices,  fresh  milk,  fresh  meat,  or  hard- 
boiled  yolk  of  egg,  benefit  may  be  derived  from  the  administration  of 
from  10  to  60  drops  of  autolyzed  yeast  at  each  feetling. 

Pancreatic  Vitamin  in  Marasmus.  A'itamin  was  first  isolated  from  rice 
polishings  in  1911  by  Ca.simir  Funk,  and  shown  by  him  to  be  the  agent 

"  .\j-fhives,  Juiie,  1917.  h  Medical  Record,  July  7,  l'.)17. 


224  DISEASES  OF  CHILDREN 

which  prevented  beri-beri.  It  was  also  in  this  year  that  Mendel  and 
Osborne  did  their  work  on  the  feeding  of  single  pnrified  i)roteins  to  white 
rats.  In  the  latter  work  it  was  established  that,  in  addition  to  nutrients, 
the  diet  of  a  growing  rat  demanded  the  presence  of  certain  substances 
hitherto  unknown  which  these  workers  found  present  in  protein-free 
milk  and  in  centrifuged  butter  fat.  Funk  had  meanwhile  not  only 
extended  his  isolation  of  vitamin  to  other  substances  than  rice  polishings 
— among  them  yeast — but  had  shown  that,  aside  from  the  effect  on 
polyneuritic  conditions,  the  vitamin  is  an  essential  factor  in  growth 
stimulation.  From  these  beginnings,  the  importance  of  vitamin  as  a 
growth  factor  has  been  rapid. 

Of  recent  studies,  those  of  E.  V.  ^McCollum.i'  Qf  Wisconsin,  and  his 
co-workers,  Eddy  and  Roper,  deserve  most  attention.  McCollum 
summed  up  the  dietary  factor  as  follows:  In  addition  to  a  suitable 
nutrient  content,  a  growing  animal  demands  in  his  diet:  (1)  the  presence 
of  a  "fat-soluble  A"  (the  name  for  :Mendel's  butter  fat  factor);  (2)  the 
presence  of  a  "water  soluble  B"  (the  name  for  Funk's  vitamin);  (3)  the 
absence  of  any  toxic  factors. 

Experiments  have  shown  that  whatever  the  composition  of  vitamin 
it  is  probably  not  a  simple  amin.  The  nomenclature  problem  would  be 
easier  to  settle  if  the  substance  had  been  satisfactorily  identified  chemi- 
cally. Unfortunately,  all  attempts  to  purify  it  or  to  isolate  it  in  an 
approximately  pure  form  have  resulted  in  failure  and  in  loss  of  power 
on  the  part  of  the  vitamin-containing  factor.  This  result  has  given  rise 
to  certain  controversies  and  hypotheses  that  tend  to  confuse  the  general 
student  of  the  subject. 

Eddy  has  before  described  a  method  of  isolating  pancreatin  vitamin. 
From  further  study  he  believes  that  the  use  of  pancreatic  vitamin  seems 
to  promise  definite  hope  of  success  as  an  agent  for  stimulating  the  groAvlh 
of  marasmic  children.  Hess  has  sho^^^l  a  similar  effect  of  yeast  vitamin, 
but  results  do  not,  as  >et,  permit  of  conclusions  as  to  the  relative  merits 
of  the  two  sources  of  vitamins.  The  dosage  is  not  yet  satisfactorily 
worked  out  and  the  conditions  under  which  the  effect  is  produced  are 
not  yet  defined.  These  various  features  are  under  investigation  and  the 
results  presented  above  are  given  as  a  stimulus  to  further  work,  rather 
than  as  conclusive  evidence. 

Hypertrophic  Stenosis  of  the  Pylorus  in  Infants. — This  condition  has 
occupied  considerable  space  in  pediatric  literature  for  several  years. 
One  of  the  most  recent  and  authoritative  articles  upon  the  subject  is  that 
of  Holt,*«  based  on  141  observed  cases.  After  an  extended  review  of 
r(>cent  literature,  he  draws  a  clinical  picture  which  is  most  striking. 
In  the  majority  of  cases  it  is  remarkably  uniform.  He  is  convinced 
that  a  division  of  cases  of  p>loric  stenosis  of  infants  into  spasmodic 
and  hypertropiiic  types  is  not  admissi])le.  In  hypertrophic  stenosis  the 
pylorus  forms  a  tumor  which  is  about  as  large  as  a  peanut  or  the  last 
piialanx  of  tlic  little  finger.     It  is  of  a  glistening  white  color  and  has  a 

'*  American  Journal  of  Diseases  of  Children,  September,  1917. 
"  Arcliives  of  Pediatrics,  July,  1917. 
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cartilaginous  hardness.  The  opening  into  the  duodenum  may  be  so 
small  as  to  admit  only  the  finest  probe.  In  some  cases  even  water 
cannot  be  forced  through,  but  usually  the  normal  opening  is  onI.>' 
much  narrowed.  On  longitudinal  section  the  hypertrophy  is  seen  to 
involve  not  only  the  pyloric  ring  but  the  entire  antrum,  which  may 
be  two  or  tliree  times  its  normal  thickness.  It  has  a  pearly  white 
color  and  seems  to  be  almost  (jestitute  of  bloodvessels.  In  recent 
cases  there  is  usually  a  considerable  amount  of  edema.  IMicroscopic- 
ally  the  longitudinal  layer  and  the  submucous  and  the  mucous  coats 
are  in  most  cases  quite  normal.  The  lesion  is  practically  lunited  to 
the  muscular  layer.  The  circular  fibers  are  much  increased,  both 
in  size  and  number.  There  is  a  true  hypertrophy.  The  walls  of 
the  stomach  are  often  found  somewhat  thickened  and  its  cavity  is 
generally  dilated.  The  intestines  are  frequently  empty  and  collapsed. 
There  are  no  other  lesions  of  importance. 

The  clinical  picture  presented  by  a  case  of  hypertrophic  stenosis  is 
a  striking  one,  and,  in  a  large  majority  of  those  seen,  it  is  remarkably 
uniform.  An  infant,  usually  breast  fed,  who  has  nursed  well,  gained 
normally  in  weight,  has  had  sufficient  and  well-digested  stools,  and 
has,  in  fact,  shown  few  or  no  other  signs  of  disturbance  and  begins 
to  vomit  persistently  and  forcibly.  These  symptoms  have  their  most 
frequent  beginning  in  the  third  or  fourth  week  of  life,  and  in  most 
cases  their  onset  is  abrupt  and  without  assignable  cause.  To  the 
forcible  vomiting  are  added  marked  constipation,  steady  loss  in  weight, 
and  all  the  symptoms  belonging  to  failing  nutrition.  Careful  exami- 
nation reveals  definite  gastric  peristaltic  waves,  and,  in  most  cases, 
a  palpable  tumor  in  the  pyloric  region.  While  a  palpable  tumor  can- 
not be  considered  essential  to  the  diagnosis,  it  will  usually  be  found 
by  a  careful  observer  under  favorable  conditions. 

Abnormal  gastric  retention  is  easily  estimated  by  emptying  the 
stomach  two,  three  or  four  hours  after  a  test  meal  by  means  of  a 
simple  suction  apparatus  composed  of  a  rubber  catheter,  a  small  labora- 
tory wash  bottle  and  a  suction  tube.  The  test  meal  employed  is 
2  or  3  ounces  of  breast  milk.  Diluted  breast  milk  answers  the  pur- 
pose, but  one  should  not  employ  mixtures  of  unboiled  cow's  milk,  as 
the  coagulated  milk  in  the  stomach  may  block  the  tube. 

The  diagnosis  of  hypertrophic  stenosis  in  most  instances  is  easy, 
provided  one  is  familiar  with  the  disease,  for  the  symptoms  in  fully 
four-fifths  of  the  cases  are  classical.  In  some,  especially  of  the  milder 
forms,  several  days  of  close  observation  may  be  necessary.  Enu- 
merated in  order  of  their  diagnostic  importance,  Holt  places  the  points 
in  the  following  order:  (1)  The  history,  if  obtained  from  a  reliable 
mother  or  nurse;  (2)  abnormal  gastric  retention,  observations  being 
repeated  three  or  four  times  at  least;  (3)  peristaltic  waves,  not  of  diag- 
nostic value  unless  typical;  (4)  the  presence  of  a  i^'dpablc  tumor;  (5) 
wasting,  constipation,  scanty  urine,  etc.  It  is  doubtful  whetiier  the 
.T-rays  tell  more  than  can  be  learned  from  careful  obser\ations  of  the 
gastric  retention  as  described  above.  Furthermore,  it  must  be  remem- 
bered that  these  patients  are  very  young,  most  of  them  in  very  bad 
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condition  and  that  they  bear  the  manipulation  incident  to  successive 
investigation  with  the  bismuth  meal  very  badly. 

The  medical  treatment  of  hypertrophic  stenosis  consists  in  careful 
feeding  and  stomach  washing.  The  gastric  lavage  should  be  practised 
at  first  twice  a  day,  later  at  longer  intervals;  it  serves  the  purpose  of 
emptying  the  stomach  thoroughly  of  mucus  and  fermented  food;  the 
water  used  should  be  w^armer  than  usual,  that  is,  up  to  112°  F.  If 
it  can  be  secured,  breast  milk  is  the  preferable  food,  but  one  not  rich 
in  fat  is  desirable.  The  common  practice  of  weaning  as  soon  as  symp- 
toms develop  is  most  unwise.  In  default  of  breast  milk  a  modified 
milk  mixture  low  in  fat  should  be  used. 

After  an  extended  consideration  of  the  medical  and  surgical  treat- 
ment, Holt  concludes  that  hypertrophic  stenosis  of  the  pylorus  in 
infancy  is  a  pathological  entity.  It  should  not  be  confused  with  other 
pathological  conditions  which  may  be  accompanied  by  vomiting  and 
occasional  gastric  peristalsis.  j\Iany  of  the  milder  forms  recover  with 
only  medical  treatment.  All  those  which  do  not  reco^•e^  under  such 
treatment  in  the  course  of  two  or  three  weeks,  and  the  more  severe 
tXTies  in  a  much  shorter  time,  should  be  treated  surgically.  The 
symptoms  which  indicate  surgical  intervention  are  rapid  loss  of  weight, 
persistent  vomiting  and  forcible,  gastric  peristalsis.  The  presence 
of  a  pal])able  tumor  and  abnormal  gastric  retention  aid  much  in  diag- 
nosis. The  .T-rays  reveal  nothing  of  importance  which  cannot  be 
disco\ered  by  a  study  of  gastric  retention  and  without  its  dangers. 

The  cases  which  come  under  observation  after  four  or  five  weeks  of 
vomiting  and  marked  loss  in  weight  are  best  treated  by  operation  as 
soon  as  the  diagnosis  is  established.  The  earlier  operaticms  of  gastro- 
enterostomy, divulsion,  pyloro])lasty,  etc.,  were  unduly  severe  and 
prolonged;  they  should  be  abandoned  for  the  simple  external  di^•ision 
of  the  circular  muscular  fibers  proposed  by  Rammstedt.  Results  by 
the  same  operator,  on  the  same  class  of  cases  in  the  same  institution 
and  with  the  same  treatment,  show  the  great  superiority  of  the  Ranmi- 
stedt  operation  to  gastro-enterostomy  and  to  medical  treatment. 
Cases  of  gastro-enterostomy  followed  for  four  to  eleven  years  indi- 
cate that  growth  and  development  are  not  impaired  by  the  operation. 
Cases  followed  two  and  three  years  after  the  Rammstedt  o])eration 
show  no  interference  with  health  and  ])rogress.  Cases  not  operated 
upon  usually  show  no  sym])toms  after  the  first  year.  Yet  the  possi- 
bility that  this  condition  may  be  the  basis  of  pyloric  obstruction  in 
later  life  undoubtedly  exists. 

The  diagnosis  of  pyloric  stenosis  and  ])yloric  spasm  by  the  duodenal 
catheter  is  described  in  detail  by  Ilowcll,'"  of  Boston.  He  believes 
that  this  offers  the  easiest  and  most  reliable  means  of  detecting  pyloric 
obstruction  in  doubtful  cases. 

Pica. — The  habit  of  dirt-eating,'^  called  pica,  occurs  as  a  neurosis  in 
children  between  the  first  and  second  years,  and  sometimes  in  older 
persons,  as  a  form  of  perverted  appetite.     In  most  of  these  cases, 

"  Archive.s  of  Pediatrics,  March,  11)17. 
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earth,  cinders,  etc.,  may  be  consmiied  with  a\i(hty,  whereas  ordinary 
food  is  refuse(h  Sucli  patients  become  thin,  sallow  and  unhealthy 
looking  and  suffer  from  colic  and  diarrhea.  The  condition  is  usually 
cural>le  by  prevention,  by  producing  free  evacuation  and  by  supplying 
plenty  of  wholesome  food.  In  case  the  habit  is  associated  with  mental 
deficiency  the  treatment  is  directed  toward  that  condition.  The  con- 
dition is  })sychologicaI  in  character  and  mu.st  be  treated  from  a  physio- 
logical point  of  view. 

Intestinal  Infantilism.  A  case  of  this  character  is  reported  by  Ilolt'^ 
in  which  the  use  of  cod-liver  oil  apparently  resulted  in  decided  improve- 
ment, lie  states  that  the  subject  of  these  observations  was  a  girl,  aged 
eight  and  a  half  years,  who  was  suffering  from  infantilism,  ajjparently 
due  to  chronic  intestinal  indigestion.  jNIetabolism  observations  were 
made  at  the  beginning  and  at  the  end  of  a  j)eriod  during  which  cod-liver 
oil  was  administered.  The  metabolism  at  the  beginning  of  the  period 
showed  negative  balances  in  calcium,  magnesia,  ])hosj)horus  and  total 
ash.  At  the  age  of  eight  and  a  half  years  the  child's  net  weight  was 
twenty-seven  and  a  half  poimds  and  her  height  was  thirty-nine  inches. 
In  nine  months  she  gained,  under  the  administration  of  cod-liver  oil, 
two  and  a  half  inches  in  height  and  thirteen  and  a  half  pounds  in  weight. 
At  the  end  of  the  period,  metabolism  observations  showed  a  marked 
positive  balance  in  calcium,  magnesia  and  total  ash.  It  was  quite  pos- 
sible that  the  malt  used  with  the  cod-liver  oil  might  have  had  something 
to  do  with  the  gain.  Holt  states  that  he  had  confirmed  the  finding  that 
in  rachitic  cases  with  the  administration  of  calcium  salts  there  was  an 
increase  of  from  25  to  40  per  cent,  in  the  amount  of  calcium  retained. 
He  had  thus  demonstrated  the  value  of  calcium  in  rachitis.  In  regard  to 
the  negative  balance  the  child  could  not  have  had  a  negative  balance 
all  the  time.  There  had  been,  however,  no  gain  in  weight  for  four  years 
previous  to  the  administration  of  the  cod-liver  oil.  Just  how  much  of  the 
gain  was  due  to  the  cod-liver  oil  it  was  hard  to  tell,  because  simply  an 
increase  in  the  intake  of  salts  would  cause  a  retention.  He  concluded, 
however,  that  the  cod-li\er  oil  was  a  large  factor  in  the  gain. 

In  discussing  the  subject,  Talbot,-'"  of  Boston,  said  that  there  were  two 
points  of  interest  in  this  case.  One  was  that  the  negative  balance  could 
not  have  been  present  all  of  the  time,  though  it  was  jjrobably  })resent 
more  than  it  was  absent.  The  second  point  was  that  e\  en  with  the  cod- 
liver  oil  the  absor])tion  of  available  nutrition  was  only  (iC.OT  i)er  cent., 
whereas  under  normal  conditions  it  was  1)0  per  cent.  Hermann,-'  of 
New  York,  said  that  this  case  well  illustrated  the  point  that  gain  in 
weight  and  increase  in  height  do  not  necessarily  go  hand-in-hand. 
Hoobler,-2  of  Detroit,  said  that  the  child  was  also  fed  malt,  and  that 
possibly  might  have  had  something  to  do  with  the  gain. 

Chorea.  Among  the  apjiarent  real  advances  made  in  recent  years  is 
the  AUTo.sKKUM  TKEAT.MEXT  of  chorca.  One  of  the  most  authoritative 
articles  on  the  subject  is  that  of  INIott'ett,^^  of  Xew  York,  who  gives  a  brief 

»'  Modical  Record,  September  8,  1017.  2»  Ibid.  «'  Ibid. 

2-  Ibid.  "  Ibid. 
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description  of  the  disease  from  the  historical  and  etiological  stand-point. 
Chorea  was  the  name  originally  given  to  the  cases  of  dancing  mania 
which  occurred  along  the  Rhine,  at  the  beginning  of  the  fifteenth  century. 
These  cases  of  real  chorea  were  followed  by  cases  of  pseudochorea  which 
were  in  the  persons  of  children  or  others  who  imitated  the  real  cases. 
This  became  so  extensive  as  to  warrant  being  called  an  epidemic.  Such 
epidemics  have  also  occurred  in  Italy  and  France.  In  our  own  country, 
in  1803,  such  an  epidemic  occurred  in  Tennessee,  and  was  well  described 
by  Douglas  Robinson  in  1825.  Real  chorea  must  be  differentiated  from 
the  ordinary  types  of  habit  spasm,  such  as  twitching  of  one  eye  which  is 
so  common  in  children. 

Chorea  is  a  nervous  disease  which  is  usually  characterized  by  involun- 
tary movements  of  the  muscles  of  the  face,  hands,  and  arms.  It  is  accom- 
panied by  great  muscular  weakness  and  prostration.  Not  infrequently 
it  follows  attacks  of  rheumatism  and  tonsillitis,  and  is  usually  acconi- 
panied  by  endocarditis.  A  true  chorea,  usually  accompanied  by  what  is 
called  chorea  minor,  was  first  described  by  Sydenham  in  1686,  and  his 
description  is  so  classical  that  it  cannot  be  improved  upon  to  this  day. 

It  is  most  common  among  females.  The  proportion  is  three  to  one, 
and  it  is  most  common  between  the  fifth  and  eleventh  year,  usually 
coming  on  at  the  end  of  the  first  half  of  the  school  year.  We  rarely  see 
this  condition  in  the  summer  months,  so  that  worry,  exposure  to  cold, 
dampness,  and  infection  of  the  nose  and  throat  and  of  the  respiratory 
organs,  seem  to  be  the  forerunners  of  this  condition. 

We  have  almost  reached  a  point,  with  our  newer  ideas  upon  this  sub- 
ject, where  we  almost  feel  that  chorea  is  an  infection  of  the  nervous 
system,  the  infection  being  similar  to  that  which  is  caused  by  so-called 
rheumatic  joints,  the  exact  organism  of  which  we  have  been  unable  to 
isolate.  The  disease  acts  like  an  infection  and  responds  like  an  infection. 
Numerous  examinations  of  the  spinal  fluid  of  cases  of  chorea  by  the  newer 
laboratory  methods  of  Rosenow  have  failed  to  show  the  exact  cause 
present.  As  far  back  as  1850,  Germain  See  stated  that  chorea  was  due 
to  rheumatic  infection  of  the  brain  and  spinal  cord.  That  the  poison 
is  a  microbe  is  suggested  by  the  frequent  unilateral  character  of  the  dis- 
ease. It  is  almost  invariably  more  marked  on  one  side  than  on  the  other. 
This,  according  to  Cautley,  indicates  a  local  cerebral  lesion  rather  than  a 
general  cerebral  toxemia.  It  is  probable  that  more  than  one  organism 
can  give  rise  to  chorea,  for  attacks  follow  many  infectious  diseases. 

Probably  functional  instability  of  the  nervous  centers  is  a  potent  cause 
and  may  depend  upon  malnutrition.  The  morbid  anatomy  of  cases 
dying  oif  chorea  is  that  of  any  case  dying  from  extreme  emaciation. 
Endocarditis  has  been  noted  in  105  out  of  115  autopsies  collected  by 
Osier.  Sturgis  found  organic  heart  disease  in  75  out  of  80  fatal  cases. 
Usually  the  mitral  valve  is  affected,  but  sometimes  the  other  valves  may 
be  involved.  The  muscle  of  the  heart  usually  has  undergone  fatty 
degeneration,  and  not  infrequently  a  small  amount  of^  inflammatory 
(exudation  may  be  seen  between  the  muscle  fibers.  Reichard,  in  192, 
found  clianges  in  the  nervous  system  which  he  believed  due  to  a  general 
toxemia,  such  as  degeneration  of  the  anterior  and  posterior  root  fibers 
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in  tlie  cord  and  small-celled  infiltration  throughout  the  brain;  also 
small  hemori-hages  in  the  neighborhood  of  the  basal  ganglia.  Neuwerck 
has  mentioned  these  hemorriiages  also.  No  observer  has  been  able  to 
demonslratc  any  abnormality  in  the  cortex  of  the  brain. 

Leopold  and  Bcrnhard'-^  made  twenty-one  careful  chemical  examina- 
tions of  the  spinal  fluid  of  children  with  chorea  and  the  figures  obtained 
for  non-protein  nitrogenous  constituents  and  for  reducing  substances 
showed  no  variations  from  the  normal.  The  number  of  cells  counted 
was  normal  except  in  4  cases,  and  the  globulin  reaction  was  negative  in 
every  case.  No  child  with  chorea  has  given  a  positive  Wassermann 
reaction,  which,  in  a  series  of  21  cases,  would  indicate  that  syphilis  plays 
no  role  in  this  disease. 

About  tlu*ee  years  ago  Dr.  A.  L.  Goodman,  of  the  German  Hospital 
of  New  York,  suggested  the  use  of  autoserum  in  the  treatment  of  chorea. 
This  treatment,  known  as  the  Goodman  autoserum  treatment,  consists 
in  taking  of  the  blood  from  the  arm  of  a  patient  suffering  from  chorea, 
separating  the  serum  from  the  blood  and  then  injecting  the  serum  into 
the  spinal  canal  of  the  same  child  after  withdrawing  15  to  20  c.c.  of  the 
spinal  fluid.  Since  this  treatment  w^as  first  suggested  there  have  been 
about  100  cases  of  chorea  minor  treated  in  this  manner,  with  very  remark- 
able results  in  some  of  the  cases. 

At  first  the  simple  withdrawing  of  the  spinal  fluid  was  tried  out,  but  no 
appreciable  change  in  the  movements  of  the  arms,  face  or  legs  was  noted. 
This  simple  withdrawing  of  the  fluid  w^as  followed  up  by  the  injection 
of  the  serum  of  the  child  thus  affected.  The  patient  should  be  kept  in 
bed  without  medicine  of  any  kind,  such  as  chloral,  bromide  or  arsenic, 
for  four  or  five  days  before  any  treatment  is  instituted.  In  one  case  a 
patient  was  injected  during  the  time  it  was  under  chloral  and  bromide 
medication,  which  almost  proved  disastrous.  The  patient  went  into  a 
coma  which  lasted  for  four  or  five  days.  Another  important  precaution 
is  to  ascertain  if  the  child  has  tuberculosis  or  syphilis,  as  these  cases  do 
not  do  well  if  injected.  Ghildren  with  enlarged  thyroid  do  not  do  well 
if  injected  with  autoserum,  but  improve  when  treated  with  extract  of  the 
thyroid  gland. 

Fifty  cubic  centimeters  of  blood  are  withdrawn  from  one  of  the  veins 
in  the  arm  and  then  rapidly  centrifugalized,  which  separates  the  serum 
from  the  blood.  The  serum  is  then  pipetted  into  a  sterilized  vessel  and 
placed  in  the  incubator-  and  kept  at  the  temperature  of  the  body.  A 
lumbar  puncture  is  performed  in  the  usual  manner  and  20  c.c.  of  the 
spinal  fluid  is  allowed  to  flow  out.  In  cases  of  chorea  this  is  usually  under 
a  little  pressure.  After  20  c.c.  of  the  spinal  fluid  has  been  withdra\m,  the 
blood  serum  at  the  body  temperature  is  slowly  injected.  This  usually 
tak(>s  from  five  to  eight  minutes  and  the  patient  is  kept  in  a  recumbent 
position  in  bed  for  at  least  one  or  two  hours  after  injection,  for  if  allowed 
to  sit  up  immediately  after  injection,  heart  collapse  sometimes  follows. 
If  the  serum  injection  is  to  be  of  any  benefit  in  a  case  of  chorea,  improve- 
ment should  be  noted  in  two  or  three  days.    The  first  injection  is  followed 
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in  five  or  six  days  by  a  second  one,  which  is  performed  in  the  same 
manner.  There  are  one  or  two  things  which  develop  the  day  following 
the  injection  which  should  be  noted,  but  which,  at  the  same  time,  are 
not  serious  symptoms.  A  slight  rise  in  temperature,  vomiting,  an 
increase  in  the  pulse  rate  and  in  some  cases  a  slight  stiffness  of  the 
neck.  These  all  disappear  within  a  few  hours.  Some  of  the  patients 
have  had  a  slight  amount  of  frontal  headache.  However,  these  sAinp- 
toms  do  not  all  appear  in  every  case.  It  is  probably  due  to  a  slight 
increase  in  the  cranial  pressure. 

Of  the  cases  treated,  5  per  cent,  have  had  a  recurrence  within  a  year. 
This  is  considerably  lower  than  under  the  usual  form  of  treatment. 

Treatment  of  Chronic  Intestinal  Indigestion  in  Children.  In  writing  of 
the  treatment  of  this  condition  in  children,  Uewalt'-^  asserts  that  it  is  of 
extreme  importance  to  keep  the  child  in  bed  if  there  is  any  ele\'ation  of 
temperature.  The  patient  should  remain  in  bed  for  three  or  four  days 
after  the  temperature  has  reached  normal  and  should  be  allowed  to  be  up 
gradually.  A  nap  of  two  hours  daily,  proper  food  and  proper  exercise 
are  of  great  \'alue.  The  diet  should  consist  mainly  of  scraped  beef, 
beef  juice  and  milk.  If  the  child  improves,  orange  juice  may  be  added 
after  two  weeks.  Then  oatmeal  or  barley  gruel  may  be  added  to  the 
milk  and  later  stale  bread  and  toast  may  be  allowed.  These  articles  of 
food,  to  which  a  soft-boiled  egg,  animal  broths  and  the  white  meat  of 
cliicken  may  be  added  later,  should  constitute  the  diet  for  six  months. 
The  stools  should  be  closely  watched.  If  there  is  much  mucus,  intestinal 
irrigation  is  called  for.  Warm  saline  is  the  best  irrigating  fluid.  For  the 
constipation,  calomel  and  phenol phthalein,  0.1  grain  each,  every  half- 
hour  for  ten  doses,  are  advised. 

Brp:ast  Feeding. — For  years  pediatric  practitioners  have  endeavored 
to  teach  the  imi)ortant  principle  that  mothers  may  be  able  to  nurse 
their  bal)ies  if  persistent  and  rational  eft'ort  be  made  on  the  part  of 
the  physician.  An  excellent  article  is  presented  by  Sedgwick,^^  of 
Minneapolis,  upon  the  establishment,  maintenance,  and  restitution 
of  breast  feeding.  lie  refers  i)articularh'  to  premature  and  very  weak 
infants  who  are  not  capable  of  securing  enough  nourishment  from 
the  breast  by  their  own  eti'ort.  Such  children  may  often  be  kept 
alive  by  feeding  breast  milk  expressed  by  the  hands.  The  inability 
to  secure  milk  in  this  way  is  often  due  to  faulty  methods  of  expression. 
Se{lg^vick  advises  the  following  method :  The  breast  is  grasped  1  or 
2  cm.  back  of  the  colored  areola,  and  a  milking  motion  is  carried  out 
toward  the  nipi)les.  Nurses  and  mothers  soou  gain  a  manual  dexterity 
which  is  siu-prising.  No  massage  of  the  breast  is  allowed,  as  it  is  of 
little,  if  any,  value,  and,  sometimes  causes  traumatic  inffannnatory 
reaction.  If  we  consider  the  anatomy  of  the  breast,  we  learn  that 
the  ducts  which  contain  the  milk  extend  but  a  short  distance  back  of 
the  areola.  Anyone  who  ever  saw  a  cow  knows  that  the  teats  are 
milked  and  not  the  cow's  bag,  and  yet  we  often  find  head  nurses,  physi- 
cians, and  even  pediatricians  giving  instructions  to  milk  or  massage  the 
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breast  gland  itself.    If  this  method  is  intelligently  followed,  it  is  possible 
to  keep  the  mother  of  the  premature  child  from  losing  her  milk. 

The  technie  of  ivet-nurse  management  in  institutions  is  the  subject 
of  an  exhaustive  pajjer  by  Abt,-^  of  Chicago.  It  is  a  paper  of  great 
interest,  but  it  is  not  of  the  type  to  be  profitably  condensed  into  a 
small  space. 

The  collection  and  distrihution  of  mothers'  milk  has  been  carried  out 
with  great  success  in  the  Woman's  Hospital  of  Detroit.  The  methods 
employed  are  described  by  Raymond  Iloobler.-^  He  asserts  that  in 
six  months'  time,  23,(K)0  ounces  of  mother's  milk  were  collected  and 
distributed.  It  is  important  to  have  the  milking  of  the  breasts  done 
under  the  supervision  of  a  trained  nurse.  The  hospital  admits  to  its 
service,  in  addition  to  a  large  number  of  private  patients,  a  number 
of  young,  unmarried,  pregnant  women  who  for  a  small  fee  are  delivered 
and  cared  for  during  a  period  of  three  months  following  delivery. 
These  girls  are  taught  to  take  care  of  their  own  babies,  and,  in  addi- 
tion, perform  light  service  about  the  home.  It  is  the  aim  that  every 
mother  shall  nurse  her  own  baby.  If  she  has  more  than  sufficient 
milk,  it  is  expressed  and  fed  to  the  babies  who  do  not  have  sufficient. 
From  among  these  mothers  many  are  found  who  produce  much  more 
than  is  necessary  for  their  babies  and  this  forms  the  basis  of  an  excess 
quantity  of  human  milk  which  is  available  for  use  outside  of  the  hospital. 
All  mothers  are  carefully  tested  as  to  their  physical  condition;  Was- 
sermann  reactions  are  taken;  and  all  expressing  of  breasts  is  done 
under  the  eye  of  a  trainefl  nurse  who  teaches  the  mother  the  technie 
of  expression.  The  milk  is  collected  in  sterile  bottles,  measured, 
credited  to  the  account  of  the  mother  and  then  put  in  a  refrigerator. 
During  the  period  of  stay  in  the  hospital,  the  mother  accumulates  a 
neat  sum  to  help  her  when  she  must  go  out  into  the  world  with  two  to 
supi)ort,  and  at  the  same  time  has  been  taught  the  value  of  her  breast 
product  and  has  lost  the  hesitancy  of  supplying  it  for  other  babies. 

Through  the  active  manipulation  of  the  breasts,  done,  as  a  rule, 
every  four  hours,  the  breasts  secrete  an  increasing  amount  of  milk; 
and  at  the  end  of  a  three-month  period,  if  the  mother  has  developed 
a  good  milk-i)roducing  capacity,  that  is  from  IG  to  24  ounces  above 
the  amount  necessary  for  her  own  baby,  she  is  urged  to  continue  in  the 
hosi)ital  as  a  producing  mother;  or  if  she  has  suitable  home  surround- 
ings in  the  city,  she  is  urged  to  continue  milk  production  as  a  means  of 
earning  her  living,  in  which  case  she  returns  to  the  hospital  two  or 
three  times  daily  for  the  purpose  of  expressing  her  milk.  In  this  way 
many  mothers  are  able  to  support  themselves  and  their  babies  until 
such  time  as  they  regain  confidence,  or  their  homes  are  again  thoroughly 
established. 

Other  nursing  mothers  not  connected  with  the  hospital  are  appealed 
to  by  advertisement  in  the  dail\'  press  and  by  placards  in  dispensaries, 
in  several  languages,  stating  that  mothers  who  have  an  excess  of  milk 
may  find  remunerative  emphnment,  while  remaining  at  home,  by 
applying  at  the  distributing  center.     The  mothers  are  visited  in  their 
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homes;  and  if  the  homes  are  found  suitable,  and  their  physical  examina- 
tion and  Wassermann  test  are  negati^'e,  they  are  placed  on  the  list  as 
contributing  mothers.  They  come  to  the  hospital  twice  daily  and  have 
their  breasts  expressed;  the  milk  supply  is  well  maintained  by  tw^o 
expressions,  particularly  if  the  breasts  are  suckled  between  times.  The 
babies  of  the  mothers  are  weighed  and  examined  regularly. 

A  diet  of  a  nursing  mother,  to  be  efficient  must  produce  a  sufficient 
quantity  of  milk,  containing  nutrition  adequate  to  cause  an  increase 
in  growth  of  offspring  without  impairing  the  tissues  of  the  mother. 
Diets  containing  from  2600  to  2900  calories  in  twenty-four  hours  pro- 
duced better  results  than  diets  containing  from  3400  to  3700  calories. 
It  is  of  no  avail  to  overfeed  in  the  hope  of  maintaining  or  increasing 
the  milk  supply.  Diets  containing  2000  calories,  or  less,  cannot  pro- 
tect maternal  tissues  and  at  the  same  time  produce  sufficient  milk. 
A  nutritive  ration  of  less  than  1  to  6  gives  best  results.  Animal  pro- 
tein is  better  than  vegetable  protein  for  purposes  of  milk  production. 
Nut  protein  is  as  efficient  as  animal  protein  in  elaboration  of  milk. 
The  best  form  of  animal  protein  to  protect  maternal  tissues  and  increase 
milk  production  is  cow's  milk  protein.  In  studying  the  effect  on  human 
milk  production  of  diets  containing  various  forms  and  quantities  of 
protein,  Hoobler  says  that  knowledge  of  the  proper  diet  for  nursing 
mothers  whose  milk  supply  is  not  sufficient  or  is  failing,  is  inadequate. 
He  has  attempted  to  determine  the  effect  of  diets  containing  various 
amounts  and  kinds  of  protein  on  the  production  of  human  milk.  What 
is  the  minimum  amount  of  protein  that  should  be  fed  to  protect  mater- 
nal tissues,  that  is,  what  nutritive  ratio  should  exist  between  the  pro- 
tein on  the  one  hand  and  the  carbohydrate  and  fat  on  the  other?  Is 
there  any  difference  between  the  animal  protein  and  vegetable  in  their 
effect  on  milk  production?  If  so,  which  is  best?  Is  one  kind  of  animal 
protein  better  than  another  to  protect  the  maternal  tissues?  In  this 
investigation  some  twelve  different  diets  were  tested.  The  results 
obtained  from  a  purely  vegetable  diet  suggest  the  futility  of  excluding 
from  the  diet  at  least  a  certain  amount  of  animal  protein.  Many 
mothers  are  trained  during  the  latter  part  of  their  pregnancy  to  elimi- 
nate albuminous  food  from  their  dietary  because  of  albuminuria.  The 
fear  that  albuminuria  may  persist  causes  these  women  to  continue  a 
low  protein  diet  which  is  frequently  a  cause  of  failing  milk  supply. 

In  summarizing  his  studies,  Hoobler  concludes  that  a  nutritive 
ration  of  1  to  6  seems  best  adapted  to  the  needs  of  nursing  mothers. 
This  ratio  refers  to  the  proportion  of  digestible  protein  to  digestible 
fat  and  carbohydrate,  the  latter  reduced  to  a  carbohydrate  basis. 
Animal  protein  is  more  suitable  than  vegetable  protein  in  supplying 
nitrogen  for  milk  and  maintenance  of  the  nitrogen  balance.  The 
protein,  when  derived  from  nuts  and  when  fed  with  other  vegetable 
protein  is  suitable  for  supplying  milk  protein  and  maintaining  nitrogen 
balance.  A  diet  composed  exclusi\cly  of  fruits,  nuts,  and  vegetables 
does  not  supply  sufficient  protein  for  elaborating  milk  protein  and 
causes  a  severe  drain  on  the  tissues  of  the  mother.  Of  the  various 
forms  of  animal  protein,  that  derived  from  cow's  milk  seems  particu- 
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larly  suitable  for  the  production  of  human  milk  protein  as  well  as  for 
the  preservation  of  the  maternal  tissues.  It  is  found  that  a  diet  which 
just  maintains  the  nitrogen  cf|uilibrium  is  in  many  respects  preferable 
to  one  which  tends  to  add  wcit2;ht. 

Infant  Feeding.  The  luunber  of  articles  on  infant  feedinj;-  has  been 
considerable  during  the  past  year,  but  far  less  than  the  average.  There 
seems  to  be  a  tendency  to  increase  the  interval  of  feeding.  A  tendency 
to  eliminate  night  feeding  entirely  has  constantly  grown  during  recent 
years.  One  of  the  best  reviews  of  the  essentials  of  infant  feeding  is 
that  of  Freeman,29  of  New  York.  He  starts  with  the  obvious  proposi- 
tion that  successful  feeding  depends  upon  gixing  the  baby  a  food  that 
it  can  digest  and  from  which  it  can  obtain  nourishment  in  proper 
amounts  at  correct  intervals.  He  believes  that  no  baby  a  month  old 
should  be  fed  more  often  than  every  three  hours  (six  feedings  a  day), 
and  after  six  months  no  more  often  than  every  four  hours  (five  feedings 
a  day).  Feeding  between  10  p.m.  and  8  a.m.  should  be  eliminated 
during  the  first  month. 

The  amount  of  food  that  should  be  given  to  a  baby  depends  upon 
its  size,  age,  activity,  and  appetite.  In  general  terms,  a  child  of  one 
month  will  take  from  2  to  3  ounces  of  milk;  at  two  months  from  3  to 
4  ounces;  for  each  successive  month,  1  ounce  more  than  the  number 
of  its  age;  during  the  balance  of  the  year  it  will  take  less  than  the  num- 
ber of  its  age  and  at  twelve  months  not  more  than  10  ounces.  The 
amount  of  food  may  usually  be  increased  about  |  ounce  every  two 
weeks  during  the  first  eight  months. 

The  best  indication  of  success  in  infant  feeding  is  the  rate  of  gain  in 
weight.  Balance,  not  spring,  scales  should  be  used.  A  platform  scoop 
scale  sufficiently  accurate  may  be  purchased  for  S3.50.  A  baby  should 
gain  about  5  pounds  during  the  first  three  months;  3^  pounds  during 
the  second  three  months;  3  pounds  during  the  third  three  months; 
2|  pounds  during  the  fourth  three  months,  beginning  with  a  weight  of 
about  7  pounds  and  having  a  weight  of  about  21  pounds  at  the  end  of 
the  first  year. 

The  breast  milk  of  a  baby's  mother  is  so  superior  to  any  other  food 
in  the  early  months  that  it  should  be  guarded  by  allowing  the  mother 
little  work  and  ample  diet,  with  plenty  of  water,  until  the  baby  is 
several  months  old.  Babies  should  be  nursed,  if  they  do  well  on  breast 
milk,  for  six  or  eight  months.  If  the  baby  does  not  do  well  on  breast 
milk  do  not  wean  it,  but  ascertain  how  much  it  is  getting  by  weighing 
before  and  after  feeding,  the  difference  in  weight  being  the  amount 
of  food  taken.  Also  obtain,  by  expressing  the  breasts  or  by  a  breast- 
pump,  a  sample  of  the  milk  sufficiently  large  to  get  the  specific  graA'ity 
and  make  a  Babcock  test.  If  the  milk  is  deficient  in  amount,  stimu- 
late the  breasts  by  nursing  both  breasts  every  three  hours  and  gi\  ing 
the  mother  a  thick  malt  extract;  while  if  it  is  deficient  in  quality,  add 
a  bottle  after  each  nursing  that  will  supply  what  is  deficient  in  the 
breast  milk.     Never  reduce  the  number  of  nursings  because  the  breast 

^^  Bulletin,  New  York  State  Department  of  Health,  June,  1917. 
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milk  is  deficient,  for  the  less  you  use  the  breasts  the  less  milk  they  will 
produce. 

■Modified  cows'  milk  is,  for  general  purposes,  the  most  satisfactory 
substitute  for  breast  milk.  By  modified  milk  we  mean  diluted  milk  to 
which  sugar  is  added.  P'or  normal  babies  at  birth,  1  part  milk  to  3  parts 
of  diluent  is  usually  well  taken;  while  at  one  month,  1  part  milk  to  2  parts 
diluent  can  usually  be  taken;  and  at  three  months  equal  parts  milk  and 
diluent,  tiie  proportion  of  milk  being  then  gradually  increased  until 
undiluted  milk  is  given  at  ten  or  twelve  months.  Sweet  orange  juice 
should  be  fed  at  9  a.m.  After  the  sixth  month,  beginning  with  a  tea- 
spoonful  and  gradually  increasing  to  the  juice  of  one  orange. 

The  milk  used  should,  if  possible,  be  certified  milk  pasteurized  in  the 
nursing  bottle  at  145°  F.  for  thirty  minutes  or  140°  for  forty  minutes. 
It  may  be  simple  mixed  milk  or  top  milk.  Mixed  milks  are  usually 
preferred  for  marasmic  or  sick  children,  while  for  healthy  children  a 
moderate  amount  of  cream  may  be  added  to  bring  ths  total  fat  up  to 
3  per  cent.  The  diluent  may  be  water,  but  a  cereal  diluent  is  usually 
more  digestible.  This  is  generally  a  barley  or  oatmeal  flour,  1  even 
teaspoonful  to  1  pint  of  water,  cooked  for  one  hour  in  a  double  boiler 
and  strained.  The  added  sugar,  which  should  usually  be  4  or  5  per 
cent,  of  the  day's  feeding,  is  ordinarily  lactose,  the  normal  sugar  of  milk, 
but,  if  the  child  does  not  gain  on  this,  a  preparation  of  maltose  may 
be  used.  In  feeding  babies  of  the  very  poor,  saccharose  may  be  used 
in  the  same  proportion  for  the  sake  of  economy.  Babies  who  are  not 
gaining  or  who  arc  having  curds  in  the  stools  will  often  do  better  if  the 
milk  is  temporarily  peptonized.  An  excellent  food  for  young  babies 
who  do  not  thrive  on  modified  milk  is  whey,  to  which  cream  and  sugar 
have  been  added. 

At  ten  months  2  ounces  of  clear  soup,  with  no  fat  on  the  top,  may  be 
added,  and  rusk  or  bread  crust  or  toast,  with  three  meals  a  day.  When 
a  baby  l)ecomes  sick,  give  a  large  dose  of  castor  oil,  1  teaspoonful  to 
a  baby  under  six  months,  1  dessertspoonful  to  a  baby  under  a  year, 
and  1  tablespoonful  to  one  over  a  year,  and  for  a  day  or  two  with- 
draw the  milk  from  the  food.  The  other  elements  can  usually  be  con- 
tinued. For  diarrhea,  there  is  no  better  remedy  than  2  drops  of  castor 
oil  after  each  feeding,  following  a  large  initial  dose,  this  being  used  in 
addition  to  colon  irrigations,  followed  by  an  injection  of  a  starch  solu- 
tion. An  excellent  food  in  cases  of  persistent  diarrhea  is  proteid  milk. 
This  is  i)rei)ared  by  taking  1  fjuart  of  milk,  warming  it,  adding  rtMuiet 
and  kee])ing  it  warm  until  the  curd  s;'])arates  from  the  whey.  It  is  then 
put  in  a  cheesecloth  bag  and,  without  pressure,  the  whey  is  allowed 
to  drip  away  from  the  curd.  This  removes  much  of  the  sugar  and 
salts  of  the  milk.  The  curd  is  then  broken  up  by  passing  several  times 
through  a  strainer  and  mixed  with  1  ])int  of  water  and  1  pint  of  lacto- 
bacillary  milk.  This  food  is  fed  uncooked,  and  is  one  of  the  best  foods 
in  this  condition.  In  the  care  of  babies,  always  know  the  character 
and  the  formula  of  the  food  you  are  using,  whether  breast  or  modified 
milk.  Never  increase  the  food  if  the  baby  is  gaining,  unless  it  seems 
very  hungry.     In  ^'ery  hot  weather  reduce  somewhat  the  quantity  of  food. 
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Another  admirable  review  of  the  subject  has  been  presented  by 
Reuben,*"  of  New  York.  It  is  based  upon  six  years  of  experience  as 
physician  in  charge  of  the  infant-feeding  station  connected  with  the 
College  of  Physicians  and  Surgeons  of  New  York.  It  enters  into 
extensive  details  and  describes  wide  experience  in  the  feeding  of  children 
of  the  dispensary  class. 

The  Influence  of  Oatmeal  Gruel  in  the  Feeding  of  Infants  is 
considered  by  Levinson,^^  of  Chicago.  Oats  (Rispen  llafer,  Avena 
Sativa)  has  from  time  immemorial  served  as  a  food  for  human  beings. 
The  oats  used  ft)r  aiinnals  is  that  of  Avena  Orientalis.  In  some  coun- 
tries the  peasant  classes  have,  in  times  of  stress,  been  known  to  li\e 
almost  exclusixely  upon  this  grain.  Every  land  has  a  species  peculiar 
to  its  soil  and  chmate,  but  the  food  value  of  the  grain  is  much  the 
same  everywhere.  Oats  contain  a  higher  percentage  of  carbohydrates 
and  fat  than  other  grains.  The  fat  in  oats,  being  higher  in  percentage, 
is  better  in  quality  than  that  contained  in  other  grains.  Tiipfer  found 
that  the  fat  of  oats  has  11.49  per  cent,  lecthin  (0.44  phosphorus)  the 
amount  diti'ering  with  the  species.  The  iron  content  of  oats  is  also 
very  high.  The  French  innovated  the  use  of  oats  in  infant  feeding, 
and  its  efficiency  won  for  it  many  advocates.  Now  oats  is  being  used 
quite  extensively  for  well  and  sick  children  in  the  form  of  oatmeal 
gruel  and  breakfast  foods.  The  writer  presents  the  results  of  work 
with  one  preparation  made  from  oats — oatmeal  gruel.  His  article 
contains  nmnerous  tables,  and  a  mass  of  statistics,  from  which  he  con- 
cludes that  oats  is  an  important  addition  to  infant  food;  the  most 
valuable  preparation  is  oatmeal  gruel;  the  5  per  cent,  solution  is  the 
most  efficacious;  oatmeal  gruel  may  be  prepared  very  simply  by  wash- 
ing grits  in  cold  water  and  boiling  thirty  minutes  and  straining.  Gruel 
can  be  given  at  any  age,  with  beneficial  results;  it  increases  the  appetite 
of  the  child;  it  makes  the  stool  homogeneous;  it  often  relieves  consti- 
pation; it  has  a  high  iron  content;  the  gruel  prepared  in  the  above  way 
contains  l.^.dTl  grams  of  dry  substance  in  1000  grams;  the  caloric 
value  of  1000  grams  is  54  large  calories. 

The  subject  of  Boiled  ]\Iilk  has  received  much  consideration  dur- 
ing the  last  two  or  three  years.  An  interesting  review  of  the  subject 
is  presented  in  an  editorial,^'-  which  refers  to  studies  made  by  Brenne- 
mann,  to  which  reference  was  made  in  these  i)ages^*  last  year.  The 
obvious  menace  from  microorganisms  which  attends  the  use  of  raw 
milk  led  to  the  introduction  of  some  mode  of  heating  to  avert  the 
dangers  of  bacterial  infection  which  even  rigorous  inspection  cannot 
always  discover.  Heating  milk  to  ()0°  C.  (140°  F.)  and  holding  it  at 
that  temperature  from  twenty  to  thirty  minutes  will  destroy  the  viruses 
of  tuberculosis,  tyi)hoid  fever,  scarlet  fever,  diphtheria,  Malta  fever, 
dysentery  and  foot-and-mouth  disease.  It  will  also  destroy  strepto- 
cocci, staphylococci  and  practically  all  the  non-spore-bearing  micro- 

30  Medical  Record  August  4,  1917. 

3'  Archives  of  rediatrics,  Septemher,  1917. 

3-  Journal  of  American  Medical  Association,  December  2,  191G. 

'3  Progressive  Medicine,  March,  1917,  p.  224. 
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organisms  pathological  for  man.  To  provide  a  factor  for  safety,  a 
somewhat  higher  temperature  and  longer  period  of  heating  are  often 
adopted  in  the  usual  routine  of  pasteurizing  milk.  The  products 
treated  in  this  way  do  not  exhibit  any  appreciable  alteration  in  tast 
or  digestibility. 

The  actual  boiling  of  milk  or  heating  to  the  temperature  of  boiling 
water  is  even  more  effective  as  a  means  of  sterilization,  and  was  early 
employed.  Boiled  milk  has  been  used  widely,  particularly  in  certain 
European  countries,  to  replace  raw  milk  in  infant  feeding.  In  America 
a  widespread  prejudice  has  arisen  against  it.  We  are  told  that  the 
more  vigorous  heating  affects  decomposition  in  the  product;  the  pro- 
teins are  somewhat  altered;  the  sugar  is  liable  to  become  slightly  oxi- 
dized; the  normal  emulsion  of  the  fat  globules  is  changed;  the  digesti- 
bility varies  from  that  of  raw  milk.  Boiled  milk  has  been  charged 
with  being  exceptionally  constipating  to  infants.  For  these  and  related 
reasons  there  has  been  a  tendency  to  prefer  prolonged  pasteurization  at 
lower  temperatures  to  the  simpler  expedient  of  boiling. 

More  recently,  both  boiled  and  pasteurized  milks  have  been  assailed 
as  undesirable,  in  that  certain  ill-defined  biological  properties  are  lost  by 
the  heating  processes.  INIost  specific  is  the  charge  that  the  prolonged 
exclusive  use  of  even  pasteurized  milk  leads  to  the  manifestation  of 
scurvy.  This  disease  in  children  can  readily  be  averted  by  the  use  of 
orange  juice  and  other  antiscorbutics.  Accordingly,  in  debating  the 
value  of  pasteurization,  it  has  become  necessary  to  balance  the  acquired 
safety  from  bacterial  infection  against  the  alleged  loss  of  the  anti- 
scorbutic A-irtues  of  raw  milk.  As  an  outcome  of  all  this,  the  most 
varied  contentions  are  put  forth.  One  group  of  enthusiasts  insists  on 
the  ideal  of  a  pure,  clean  milk  supply,  certified  so  as  to  do  away  with  a 
need  of  safeguards  in  the  nature  of  heat;  another  demands  pasteuriza- 
tion as  an  indispensable  adjunct  to  inspection;  and  now  we  are  asked 
to  consider  anew  the  advantages  of  boiled  milk. 

The  foremost  objection  so  far  raised  to  heated  milk  concerns  the 
alleged  appearance  of  scurvy  which  attends  its  use.  The  recent  enthu- 
siasm for  the  vitamin  doctrine  has  made  it  easy  to  ascribe  harm  to  the 
destructive  action  of  heat  on  some  as  yet  unidentified  vitamin  in  milk. 
Not  all  \'itamins  appear  to  be  so  sensitive  to  heat,  however.  Even  a 
superficial  study  of  the  literature  on  scorbutus  serves  to  awaken  an 
apprehension  of  the  paucity  of  dependable  knowledge  on  the  subject. 

The  guinea-pig  has  served  as  the  classic  experimental  anunal  for  the 
investigation  of  scurvy.  By  extremely  one-sided  diets  of  certain 
grains,  Ilolst  and  his  co-workers  were  able  to  produce  the  typical 
symptoms  and  to  prevent  them  l)y  the  use  of  certain  antiscorbutics. 
Some  of  the  subsequent  attempts  to  apply  this  method  to  the  solution 
of  the  milk  problem  has  been  disappointing.  IIow  unjustifiable  cer- 
tain conclusions  based  on  the  guinea-pig  experiments  may  be  is  indi- 
cated by  the  recent  studies  of  Jackson  and  Moore.  Experimental  scurvy 
was  produced  by  them  in  guinea-pigs  on  diets  of  pasteurized,  raw, 
skinnned,  and  condensed  milk  and  many  other  dietary  combinations. 
The  onset  of  the  symptoms  with  these  milk  diets  of  various  kinds  was 
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quite  early.     They  were  even  produced  by  feeding  whole  milk,  oats  and 
hay  water. 

Pasteurization  has  many  almost  insurmountable  technical  difhculties. 
Boiled  milk  has  obvious  bacteriological  advantages  in  the  established 
freedom  from  dangerous  microorganisms.  According  to  Brennemann, 
the  heating  which  it  demands  does  not  impair  the  nutritive  properties 
in  comparison  with  milk  merely  heated  to  pasteurization  temperatures. 
There  is  occasion  here  to  exhibit  the  "open  mind." 

The  subjects  of  condensed  milk  and  desiccated  milk  in  infant- 
feeding  is  intelligently  discussed  by  Marfan.^'*  He  insists  that  condensed 
milk  should  never  be  allowed  as  a  regular  diet  but  that  both  condensed 
and  desiccated  milk  are  valuable  in  emergency  to  supplement  the  regular 
diet  for  a  short  time  or  transiently  during  the  heated  term  when  good, 
fresh  milk  cannot  be  obtained.  He  thinks  that  condensed  skimmed 
and  sweetened  milk  keeps  better  than  when  made  from  whole  milk, 
and  that  it  is  digested  more  readily  by  the  infant,  especially  when  it 
has  digestive  disturbances.  When  good,  fresh  milk  cannot  be  obtained, 
desiccated  milk  may  be  used  for  the  regular  food.  jNIany  physicians 
have  reported  good  results  with  it,  and  Marfan's  trials  have  been 
encouraging  with  milk  powder  made  with  half  its  fat.  It  is  useful 
when  the  infant's  condition  calls  for  concentrated  food  of  small  volume 
with  little  liquid  or  when  a  food  poor  in  fat  is  required  or  food  in  which 
the  albuminoid  substances  have  been  modified  in  a  way  to  promote 
digestion.  Desiccated  milk  might  also  be  given  a  trial  with  habitual 
vomiting  in  infants  who  cannot  get  breast  milk. 

Marfan  believes  vnth  the  ordinary  diarrhea  of  bottle-fed  babies  nothing 
is  so  good  as  buttermilk.  Up  to  the  age  of  three  or  four  months  this  is 
preferable.  Above  this  age  malted  soups  are  better,  made  first  with  water 
alone  and  then  with  increasing  amounts  of  milk.  Sometimes  the  l)utter- 
milk  and  the  soups  do  well  together.  But  when  buttermilk  cannot  be 
obtained,  desiccated  milk  is  the  next  choice.  With  choleriform  diarrhea, 
desiccated  skimmed  milk  has  given  him  as  good  results  as  buttermilk. 
When  an  infant  displays  actual  intolerance  for  cows'  milk,  condensed 
milk,  desiccated  milk  or  buttermilk  may  be  indicated.  By  giving  the 
milk  powder  at  first  in  small  amounts,  rapidly  increasing  the  amounts, 
an  antianaphylaxis  may  be  developed.  When  an  infant  is  not  growing 
properly,  it  may  be  well  to  tr>'  difl'erent  foods,  changing  from  desiccated 
to  condensed  milk  or  buttermilk,  leading  up  to  a  return  to  fresh,  boiled 
milk.  For  infants  with  athrepsia,  breast  milk  is  the  only  salvation,  but 
it  usually  comes  too  late.  In  conclusion,  Marfan  adds  that  condensed 
and  desiccated  milk  may  be  found  useful  at  any  age  with  a  tendency  to 
dropsy.  They  form  a  good,  concentrated  food  when  fluids  have  to  be 
restricted. 

Tendency  to  Fat  Incapacity  in  Infancy  and  Childhood.  This 
tendency  has  been  studied  by  South  worth, •'•'^  of  New  "^'ork.  He  refers 
to  the  fact  that  has  been  observed  by  all  practitioners  of  experience 

"Le  Nourrisson,  Paris,  v,  No.  1,  pp.  1  to  64;  Journal  of  American  Medical  Associa- 
tion, June  2,  1917. 

'*  Journal  of  American  Medical  Association,  August  18,  1917. 
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with  children,  that  there  is,  in  a  certain  number  of  babies,  an  inability 
to  digest  the  dietetic  amounts  of  the  fat  of  cows'  milk.  Many  physicians 
can  recall  the  day  when  excessive  amounts  of  fat  were  given,  and  when 
bad  symptoms  resulted  they  were  attributed  to  other  elements.  When 
later  the  real  factor  was  recognized,  the  reduction  of  excessive  fat  and  the 
use  of  mixtures  made  from  whole  milk,  though  often  remedial,  did  not  in 
all  cases  serve  to  eliminate  the  difficulty.  The  next  logical  step  was  to 
employ  milk,  more  or  less  skimmed,  in  feeding  infants  whose  digestive 
capacity  had  been  seriously  disturbed.  The  pendulum  swung  for 
a  time  too  far  in  this  direction,  owing  to  a  failure  to  recognize  still 
other  factors  which  entered  into  the  feeding  problem.  Xe^'ertheless 
a  certain  number  of  babies  may  still  be  found  who  do  not  tolerate  the 
fat  of  cow's  milk  well.  It  is  not  always  a  temporary  incapacity,  which 
may  be  overcome  by  careful  feeding,  but  is,  in  some  instances,  an 
inherent  characteristic  which  must  be  recognized  if  the  best  results  for 
the  individual  are  to  be  attained  in  later  infancy  and  childhood. 

Our  knowledge  of  this  matter  has  been  of  slow  growth,  certain  obvious 
analogies  in  somewhat  later  life  having  been  apparently  overlooked. 
Long  before  the  days  of  modern  infant  feeding  it  was  currently  accepted 
that  certain  adults  could  not  take  cow's  milk  in  any  quantity  without 
suffering,  as  they  asserted,  from  constipation  and  "biliousness."  E\en 
before  the  recognition  of  fat  constipation  in  infancy  and  childhood,  it 
was  known  that  some  of  these  adults  could  take  skimmed  milk  or  fat- 
free  l)uttermilk  without  producing  these  symptoms.  Of  late  years 
pediatricians,  in  increasing  mmibers,  have  found  that  older  children 
suffering  from  nutritional  disturbances  of  rather  Nague  origin,  but  more 
definite  s.\7nptomatology,  were  not  only  not  benefited  when  they  were 
given  more  of  a  supposedly  digestible  milk,  but  were  greatly  improved 
when  the  cpiantity  of  milk  was  reduced,  when  it  was  skimmed  or,  in  some 
cases,  when  it  was  drawn  entirely  from  the  dietary.  In  some  instances 
this  has  apparently  been  done  because  of  a  suspected  analogy  to  the  fat 
incapacity  of  infancy,  but  more  commonly  on  the  ground  that  milk 
did  not  agree  with  them. 

Some  who  have  so  treated  their  older  children  must  have  been  aware 
from  the  histories  in  their  hands  or  from  careful  inquiry,  that  these  chil- 
dren had  suffered  at  some  time  in  tiieir  infancy  from  fat  injuries  or  from 
fat  incapacity,  but  no  deductions  ha\e  l)een  drawn  from  literature  from 
this  significant  relation. 

If  not  a  few  older  cliildren  are  found  who  do  better  with  little  or  no 
milk  and  whose  histories  reveal  that  they  suffered  in  infancy  from  dis- 
turbances evidently  due  to  the  fat  of  cows'  milk,  is  it  not  a  justifiable 
deduction  that  a  certain  number  of  iiff'ants  who  have  shown  a  fat  incai)ac- 
ity  cannot  wisely  be  given  much  whole  cows'  milk  as  they  grow  into 
childhoody  it  is  a  mistake  to  aim  at  getting  such  ch^ildren  back  to  a  full- 
fat  milk,  but  more  general  success  is  to  be  attained  by  contimiing  to  feed 
partially  skinuned  milk  and  to  limit  its  amount  in  order  that  the  sum 
total  of  fat,  even  in  such  skinuned  milk,  should  not  exceed  their  capacity. 
The  latter  precaution  is  not  irrational,  for  we  have  some  precedents. 
We  recall  that  although  this  country  passed  through  a  period  of  high 
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fat  feedinji;  for  infants  we  did  not  ori<i;inate  the  term  Fettnahrschadifjung. 
This  came  from  (ierman  sources,  and  the  (lermans  hahitually  use  dihi- 
tions  of  wliole  milk  in  infant  feedin<^  and  not  our  suj)crfattcd  mixtures. 
There  the  only  exi)lanation  of  the  fat  injury  lay  in  the  fact  that  even 
diluted  whole  milk,  if  given  in  the  strong  mixtures  commonly  used  abroad, 
could  carry  with  it  sufficient  fat  to  overtax  the  infant's  capacity.  This 
overtaxing  may  have  occurred  more  frequently  because  disturbances  of 
digestion  are  complex  in  their  origin,  the  more  evident  fat  indigestion 
being  aggravated  by  similar,  if  less  evident,  difficulty  arising  from  over- 
feeding with  other  elements  of  milk. 

If  the  i)lan  of  adhering  to  skimmed  milk  were  followed  in  more  cases 
of  limited  fat  capacity,  the  progress  of  such  children  would  be  more 
normal,  and  the  skimmed  milk,  which  in  itself  is  a  valuable  food,  could 
be  retained  in  the  dietary.  Also,  it  would  less  freciuently  be  necessary 
to  eliminate  milk  altogether  from  the  dietary  of  older  children  because 
of  long-standing,   subacute  digestive  disorders. 

Associated  with  such  disorders  we  often  find  a  characteristic  loss  of 
appetite  and  a  small  range  of  diet,  many  ordinary  wholesome  articles  of 
food  being  refused  whimsically,  i)robably  because  the  children  have  been 
cloyed  with  their  milk  fat.  Often  also  they  have  been  allowed  butter 
very  freely,  owing  to  a  desire  to  improve  their  nutrition.  This  hydro- 
carbon satiety  and  disturbance  is  doubtless  comparable  to  the  carbo- 
hvdrate  satietv  found  in  children  who  have  been  allowed  an  excess  of 
sucrose. 

The  same  disturbing  element  may  at  times  be  recognized  in  children 
not  especially  disposed  to  such  disturbance  who  habitually  drink  exces- 
sive quantities  of  milk  daily  or  a  considerable  amount  of  high-fat  milk 
from  fancy  blooded  herds  of  Jersey,  Alderney  or  Guernsey  cows.  In 
such  cases  a  refluction  of  the  milk  taken,  or  the  removal  of  part  of  the 
cream,  may  be  all  that  is  essential  to  bring  about  improvement. 

It  is  inevitable  that  in  caring  for  successive  children  born  into  the  same 
families  that  the  digestive  difficulties  and  peculiarities  of  the  older 
children  should  be  recalled  when  taking  care  of  a  new  scion  of  the  house. 
When,  however,  an  infant  born  before  the  days  of  the  recognition  of 
limited  fat  tolerance  had  been  difficult  to  feed,  and  a  second  infant, 
born  about  the  time  of  our  realization  of  the  import  of  such  limitation 
had  been  rescued  from  similar  difficulties  by  our  api)lication  of  this 
knowledge,  what  could  be  more  natin-al  than  that,  with  the  advent  of  the 
third  baby,  similar  tendencies,  when  manifested,  should  be  met  at  the 
outset  by  ai)i)roiiriate  measures  and  much  better  results  obtained? 

Feedixc.  of  Older  Ciiildkex.  A  recent  survey  of  the  leaflets  of 
advice  on  dietetics  and  food  economies  disclosed  the  fact  that  much  was 
being  said  about  feeding  i)abies  and  adults,  but  that  little  was  being 
said  regarding  that  very  important  group  in  the  community,  namely, 
children  from  two  to  seven  years  of  age.  At  the  recjuest  of  the  Xew  York 
City  Department  of  Health  a  leaflet  has  been  prepared  to  meet  this  need. 
It  represents  a  large  amount  of  careful  work  by  four  members  of  the 
Health  Department's  Advisory  Council,  namely,  Drs.  L.  Emmett 
Holt,  Graham  Lusk,  Linnaeus  F.  LaFetra  and  Godfrey  R.  Pisck,  and 
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constituted  an  authorative  statement.  The  computation  of  food  prices 
was  made  by  Dr.  F.  C.  Gephart.  The  leaflet  is  designed  especially  for 
the  use  of  \-isiting  nurses,  social  service  workers  and  others  who  come  into 
close  contact  with  those  A^ho  are  most  in  need  of  instruction  in  food 
economies.  Copies  of  the  leaflet  may  be  obtained  on  application  to  the 
Bureau  of  Public  Health  Education,  Department  of  Health,  139  Centre 
Street,  New  York. 

The  food  requirement  of  healthy  children  is  the  subject  of  editorial'^ 
comment  which  calls  attention  to  the  fact  that  so  much  study  has  been 
devoted  to  problems  of  nutrition  and  energy  transformations  of  the  adult 
body  that  the  requirements  as  expressed  in  units  of  food  fuel  are  begin- 
ning to  be  better  understood  both  by  the  profession  which  has  to  deal 
with  them  and  by  the  laity.  It  would  be  an  exaggeration  to  say  that 
many  persons  are  qualified  to  speak  of  daily  food  in  terms  of  calories  as 
they  discuss  gallons  of  gasoline  or  tons  of  coal  in  connection  with  other 
affairs  of  daily  life.  But  there  are  signs  of  a  more  tolerant  attitude 
toward  the  new  language  in  which  human  dietary  needs  are  best 
expressed.  The  exigencies  of  the  present  moment  have  served  to  focus 
attention  more  firmly  than  ever  on  what  the  nutritive  needs  of  the  living 
bodv  reallv  in^'olve. 

For  the  long  period  of  childhood  and  adolescence  the  available  informa- 
tion is  still  far  from  adequate,  and  what  is  known  has  not  yet  become  as 
readily  accessible  as  it  ought  to  be.  A  few  years  ago  it  was  customary, 
in  calculating  dietary  needs,  to  figure  the  portion  belonging  to  the  chil- 
dren of  the  family  in  terms  of  some  roughly  fixed  fraction  of  the  daily 
allowance  for  grown-ups.  There  is,  however,  an  enormous  range  of 
variation  in  the  food  needs  of  children  occasioned  by  the  unlike  physio- 
logical status  of  these  individuals  at  different  ages  and  stages  of  gro^^•th. 
Age,  size  and  activity  occasion  distinctive  demands  which  have  come 
into  bolder  prominence  since  the  relief  of  enormous  numbers  of  children 
of  all  descriptions  has  become  a  national  duty  in  many  parts  of  the 
world. 

It  has  been  said  that  when  food  is  unrestricted  and  the  appetite  is  of 
the  healthy,  juvenile  character  there  need  be  little  fear  of  undernourish- 
ment. But  delicate  children  do  not  always  have  a  normal  appetite, 
and  when  the  food  distribution  is  controlled  as  it  is  in  public  institutions, 
when  a  free  choice  or  an  unlimited  supply  is  not  always  permitted,  the 
possibility  of  error  expressed  in  malnutrition  or  retarded  growth  is  ever 
present.  It  is  peculiarly  timely,  therefore,  that  a  summary  of  the  best 
evidence  now  available  has  been  j)ul)lished  by  the  New  York  Association 
for  the  ImprovenuMit  of  the  Condition  of  the  Boor.  Its  avowed  object 
is  to  furnish  a  survey  of  the  literature,  observation,  and  experiments 
pertaining  to  the  food  recjuirements  of  children  so  that  it  will  become 
easier  to  make  :iii  intelligent  allowance  for  the  adequate  nourishment  of 
children  and  attlie  same  time  to  reach  as  many  need\-  families  as  possible. 

The  statistics  collected  in  the  New  "^'ork  surve\-  of  the  evidence  regard- 
ing food  allowance  for  healthy  children  represent_^the  indications  fur- 

^  Journal  of  American  Medical  A.ssociation,  June  9,  1917. 
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nishcfl  by  three  independent  types  of  investigation,  namely:  (1)  Dietary 
or  observation  studies  in  which  the  weight  of  the  food  eaten  by  the 
subject  was  recorded  for  a  given  period  of  time  and  the  food  values 
either  determined  by  analysis  or  more  commonly  calculated  from  figures 
representing  average  composition;  (2)  metabolism  or  balance  experi- 
ments in  which  the  intake  and  output  were  compared  by  determining 
chemically  the  composition  of  both  the  food  taken  and  the  excretory 
products,  thus  showing  the  amount  of  nitrogen  retained  in  the  body  for 
growth  of  protein  tissue;  (3)  respiration  experiments  in  which  the  actual 
heat  produced  by  the  body  was  either  measured  directly  in  an  air-tight 
chamber  impervious  to  heat  or  calculated  from  the  amount  of  oxygen 
consumed  and  the  carbon  dioxide  exhaled.  Since  it  is  known  that  the 
oxidation  of  food  yields  energy,  it  follows  that  a  measurement  of  the 
oxidation  of  foodstuffs  in  the  body  will  give  the  amount  of  energy 
produced.  This  is  usually  and  most  conveniently  expressed  in  calories. 
In  a  general  way  the  available  data  furnished  by  these  three  somewhat 
unlike  methods  of  approach  are  quite  similar.  The  average  may  be 
summarized  as  follows: 

CALORY  REQUIREMENT  OF  CHILDREN  AT  DIFFERENT  AGES. 


-Calories- 


Age  in  years.  Boys.  Girls. 

From    2  to    5 1309  1245 

From    6  to    9 1797  1575 

From  10  to  13 2337  2015 

From  14  to  17 2534  2253 

It  will  be  noted  that  there  is  a  difference  between  the  requirements  for 
children  of  the  two  sexes.  It  might  be  thought  that  this  is  due  solely  to 
the  difference  in  size  at  the  same  age.  This  seems  less  likely  at  present 
than  the  assumption  of  unlike  bodily  activities,  on  which  a  part,  at  least, 
of  the  different  needs  depends.  It  is  belie^'ed  that  the  two  sexes  have  the 
same  basal  requirement;  that  is,  the  amount  of  energy  required  for  the 
maintenance  of  such  internal  activities  as  respiration,  heart  beat  and 
circulation  of  the  blood  and  attainment  of  suitable  muscular  tone  is 
comparable. 

Age  is  the  largest  factor  in  determining  the  food  requirement  of  the 
young.  Per  unit  of  weight  the  amount  of  energy  required  for  "  the  mere 
processes  involved  in  remaining  alive" — in  other  words  the  basal  need — 
decreases  with  increase  of  age.  Although  these  facts  haxe  long  been 
recognized,  the  unusually  conspicuous  activities  of  growing  children,  a 
factor  added  to  age  and  size  have  not  been  so  thoroughly  appreciated  in 
taking  account  of  the  proper  food  demands  of  the  young.  To  this  must 
be  added  further  the  requisite  (juota  for  increment  of  tissue  or  growth, 
(rillett  has  further  pointed  out  that  greatly  emaciated  children  with 
depleted  tissues,  which  can  and  ought  to  be  rebuilt  rapidly,  should 
receive  a  more  liberal  food  allowance  than  would  be  recjuired  by  normal 
children  either  of  the  same  age  or  of  the  same  weight.  If  suitable 
nutritive  conditions  are  established,  recovery  or  repair  can  proceed  at  a 
speed  out  of  all  proportion  to  the  usual  rate  of  grou-th  at  the  same  age. 

16 
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In  view  of  these  considerations  involving  features  that  are  highly  impor- 
tant rather  than  novel,  we  are  admonished  to  adopt  the  recommendation 
of  Sherman  that  the  food  requirement  (calories  per  day)  of  each  member 
of  a  family  be  estimated  on  his  own  merits.  A  small,  inactive  man  may 
require  less  than  a  large,  active  boy  or  girl.  This  should  be  recognized 
and  provided  for.  The  upshot  of  the  New  York  survey  has  been  the 
compilation  of  a  new  set  of  "standards"  which  deserve  widespread 
recognition  because  of  the  care  and  intelligence  with  which  they  have 
been  prepared. 

FOOD   ALLOWANCES   FOR  CHILDREN. 

-Calories  per  day.- 


Age  in  years.  Boys.  Girls. 

Under    2 900  to  1200  900  to  1200 

From  2  to    3 1000  to  1300  980  to  1280 

From  3  to    4 1100  to  1400  1060  to  1360 

From  4  to    5 1200  to  1500  1140  to  1440 

From  5  to    6 1300  to  1600  1220  to  1520 

From  6  to    7 1400  to  1700  1300  to  1600 

From  7  to    8 1500  to  1800  1380  to  1680 

From  8  to    9 1600  to  1900  1460  to  1760 

From  9  to  10 1700  to  2000  1550  to  1850 

From  10  to  11 1900  to  2200  1650  to  19.50 

From  11  to  12 2100  to  2400  1750  to  2050 

From  12  to  13 2300  to  2700  1850  to  2150 

From  13  to  14 2500  to  2900  1950  to  2250 

From  14  to  15 2600  to  3100  2050  to  2350 

From  15  to  16 2700  to  3.300  2150  to  24.50 

From  16  to  17 2700  to  3400  2250  to  2550 

Quoting  the  report,  the  limits  given  make  allowance  for  individual 
N'ariation.  If  a  child  is  tall  and  growing  rapidly  at  six  years  of  age  he 
may — and  probably  will — require  1600  calories.  If  of  smaller  frame,  an 
allowance  of  only  1400  or  1500  calories  will  be  necessary  with  a  normal 
amount  of  activity.  If  he  is  both  large  for  his  age  and  xery  active,  he 
will  doubtless  require  the  upper  limit  of  the  allowance,  1700  calories. 
It  will  be  seen  that  this  range  of  calories  may  be  used  to  provide  for  the 
actual  needs  of  each  indi\i(lual  child  at  any  age. 


RHINOLOGY,  LARYNGOLOGY  AND  OTOLOGY. 

By  GEORGE  M.  COAXES,  M.D. 

MILITARY  OTOLARYNGOLOGY. 

During  the  first  two  years  of  the  war  in  Europe  the  foreign  special 
journals,  those  of  them  that  survived  and  reached  this  country,  con- 
tained comparatively  few  references  to  war  surgery  or  war  diseases, 
and  of  necessity  little  original  research  Avork  of  worth.  This  is  easily 
accounted  for  by  the  general  unpreparedness  of  the  allied  nations, 
necessitating  the  calling  out  of  active  professional  life  many  former 
contributors,  who  found  thereui)on  that  it  took  time  to  orientate  them- 
selves, and  to  study  the  new  conditions  presented  before  attempting 
systematic  reports.  This  condition  has  materially  changed  of  late, 
and  by  far  the  majority  of  studies  and  case  reports  published  abroad 
pertain  to  medicomilitary  subjects.  In  this  way  much  of  value  has 
been  added  to  the  sum  total  of  our  knowledge;  valuable  as  showing, 
as  never  before,  the  results  of  war  in  general  on  the  structures  of  the  head 
and  respiratory  organs,  as  well  as  the  results  of  this  modern,  most 
scientific,  system  of  killing  and  maiming  that  is  being  practised  at  the 
present  tune.  Many  lessons  for  civil  practice  in  the  future  may  be 
learned  thus,  and  particularly  to  those  of  our  number  who,  either 
abroad  or  at  home,  will  be  called  upon  to  treat  these  cases,  either  in  the 
acute  stages  of  their  injuries  on  the  battlefields,  or  in  the  trenches;  or, 
more  remotely,  in  the  reconstruction  hospitals  at  home,  will  these 
constantly  increasing  reports  be  of  vahie. 

The  allies  long  ago  realized  that  sjjecial  surgery,  l)y  ex})erts  hi  their 
respective  branches,  was  needed  in  order  to  do  one  or  all  of  three  things 
which  the  general  surgeon  often  could  not  do  in  injuries  of  this  class, 
namely,  to  save  life,  to  return  the  stricken  soldier  to  effective  duty  at 
the  earliest  possible  moment,  or,  if  incapacitated  for  further  military 
activities,  to  re])air  him  so  that  he  might  take  his  i)la('e  in  society  with- 
out horrifying  dishgurement,  and  be  ca})able  of  more  or  less  self-su])i)ort. 
Eollowing  this  line,  groups  of  specialists  have  been  gathered  together 
in  great  hospitals  abroad  to  care  for  certain  classes  of  injuries,  and 
splendid  work  has  been  done,  notably  in  orthopedics  in  Great  Britain. 
It  was  found,  however,  that  owing  to  inadequate  preparation,  many 
men  were  taken  into  the  allied  armies  with  defects  that  later  on,  under 
conditions  of  extreme  hardship  and  exposure,  seriously  affected  the 
health  of  the  individual  and  the  effectiveness  of  the  connnand  containing 
him,  as  well  as  overcrowding  the  already  congested  hospitals.  This 
was  especially  true  of  the  British  practice  of  accepting  for  service  men 
with  chronic  suppurative  otitis  media  and  other  chronic  infections  of 


244  RHINOLOGY,  LARYNGOLOGY  AND  OTOLOGY 

the  nose,  which  resuhed  in  an  undue  amount  of  mastoiditis  with  its 
accompanying  comphcations.  Moreover,  it  has  been  reahzed  lately 
that  in  injuries  of  the  head,  as  well  as  of  other  parts  of  the  body,  the 
specialist  in  a  remote  base  or  reconstruction  hospital  did  not  see  his 
case  in  time  to  obtain  the  best  possible  results. 

Shortly  after  the  entrance  of  the  United  States  of  America  into  the 
war,  the  great  special  societies,  the  American  Ophthalmological,  the 
American  Laryngological,  the  American  Otological,  the  American 
Laryngological,  Rhinological  and  Otological,  and  the  College  of  Sur- 
geons appointed  committees  to  take  up  with  the  Surgeon-General  the 
possible  emplojTnent  of  the  specialists  of  the  United  States.  Each  of 
these  societies  was  soon  after  represented  on  the  Council  of  National 
Defense,  and  plans  were  then  formulated  whereby  it  is  hoped  that  the 
wounded  soldier  will  receive  the  best  special  attention  from  the  time 
of  his  injury  at  the  front  until  he  is  discharged  from  the  remotest  base 
or  reconstruction  hospital.  In  the  old  army,  the  division  of  services 
was  simply  into  medical  and  surgical  sections,  with  such  subdivisions 
as  the  laboratory  in  later  years,  but  very  little  attention  was  paid  to 
the  other  special  branches,  and  it  was  therefore  with  some  difficulty 
that  the  adoption  of  the  above  general  plan  was  obtained.  With  the 
great  increase  in*  the  army,  however,  many  thousands  of  physicians 
from  civil  practice  came  forth  and  were  accepted  for  volunteer  military 
service  in  the  INIedical  Corps  of  the  National  Guard  and  the  Reserve, 
many  of  them  specialists  of  the  highest  rank,  so  that  it  was  at  first  a 
problem  where  to  place  them  so  that  the  greatest  service  could  be 
rendered.  ^Yith  the  advent  and  adoption  of  the  plan  to  use  specialists, 
whenever  possible,  in  their  own  specialties,  new  bureaus  were  created 
in  the  Surgeon-General's  office  to  tabulate,  assign  and  equip  these 
volunteers,  and  their  plan  is  at  the  present  writing  well  on  the  way  to 
accomplishment. 

The  establishment  of  Sections  for  Surgery  of  the  Head  is  of  peculiar 
interest  to  all  otolaryngologists.  It  is  intended  that  every  base  hospital, 
either  at  home  or  overseas,  shall  include  such  a  section  as  one  of  its 
separate  departments,  ranking  equally  with  the  old  medical  and  surgical 
sections,  and  the  new  ones  devoted  to  orthopedics,  venereal  and  skin, 
laboratories  and  infectious  diseases,  neurology  and  psychiatry,  and 
roentgenology,  and  in  charge  of  a  chief  of  service.  The  original  Red 
Cross  Base  Hospitals  included  in  their  personnel  only  one  otolaryn- 
gologist and  one  ophthalmologist. 

It  is  estimated^  that  about  20  per  cent,  of  the  beds  in  base  hospitals 
in  the  war  zone  is  employed  in  the  treatment  of  head  injuries,  in  spite 
of  the  general  use,  since  early  in  the  war,  of  steel  helmets.  There  should 
therefore  be  ample  work  for  these  head  sections  to  do.  The  special 
Section  of  Surgery  of  the  Head  is  divided  into  the  following  divisions: 
otolaryngology,  ophthalmology,  brain  surgery  and  oral  and  plastic 
surger>'.  These  sections  are  under  the  general  direction  of  Lieutenant- 
Colonel  T.  C.  Lyster,  U.  S.  A.,  of  the  Surgeon-General's  Office,  and 
associated  with  him  are  the  following,  forming  a  subcommittee  of  the 

1  Ophthalmic  Record,  October,  1917. 
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General  Medical  Board  of  the  Council  of  National  Defense:  Major 
Harris  P.  Mosher,  otolaryngology;  Major  Nelson  M.  Black,  ophthal- 
mology; Major  V.  P.  Blair,  oral  and  plastic  surgery;  and  Captain 
Charles  Bagley,  Jr.,  brain  surgery. 

Through  this  committee  some  of  our  best-known  specialists  through- 
out the  country  have  been  drawn  from  the  ranks  of  the  National  Guard 
or  commissioned  in  the  Medical  Keserve  Corps  and  assigned  to  the 
various  National  Guard  Camps  and  National  Army  Cantonments  as 
members  of  head  surgery  units,  for  purposes  of  training  in  military  life 
and  methods,  including  the  abhorred  army  paper  work,  to  guard  the 
health  of  the  men  in  training,  to  correct  pathological  conditions  found 
that  might  menace  the  life  or  efficiency  of  the  possessor,  or  secure  his 
disqualification  from  service  if  uncorrectable,  and  in  general  to  become 
acquainted  with  each  other  in  order  that  the  work  may  go  on  in  harmony. 
This  last  feature  is  not  to  be  taken  too  lightly  when  it  is  considered  that 
the  work  of  all  must  be  done  on  such  a  limited  field  as  the  head,  where 
everyone  of  the  subsections  overlaps  every  other. 

A  plan  is  also  under  consideration  whereby  at  least  one  large  hospital 
in  France  is  to  be  devoted  entirely  to  injm-ies  of  the  head.  To  this 
hospital  all  such  cases  will  be  evacuated  from  the  advanced  base  hos- 
pitals when  deemed  to  be  to  the  best  interest  of  the  service  and  of  the 
individual.  The  service  of  such  specialized  siu-gery  at  the  front  may 
proceed  along  three  lines: 

1.  Immediate  service,  or  first  aid,  at  the  nearest  dressing  station. 

2.  Service  in  the  base  hospital,  where  all  operative  procedures  of 
these  types  of  special  surgery  can  be  done  deliberately  and  the  cases 
watched  for  an  adequate  length  of  time. 

3.  Final  service  in  special  hospitals  devoted  to  reconstruction  and 
reeducation,  probably  placed  in  this  country. 

The  raison  d'etre  of  these  sections  is  well  stated  by  Lieutenant-Colonel 
Lyster  as  follows:  "The  physical  disasters  which  the  present  war 
occasions  are  more  severe  and  more  specialized  than  those  of  any  other 
war.  The  men  who  fight  have  a  right  to  expect  that  the  physical  dis- 
tress which  such  combat  entails  shall  be  alleviated  by  means  as  scien- 
tifically accurate  as  those  which  can  be  commanded  by  the  civil  popu- 
lation. The  vital  necessity  of  ophthalmoscopic  examination  by  the 
ophthalmologist  in  the  work  of  brain  surgery;  the  need  of  prompt 
release  by  the  brain  surgeon  of  increased  intracranial  pressure  to  save 
eyesight;  the  value  of  expert  examination  of  the  ears  by  the  trained 
otologist  in  the  elucidation  of  problems  of  neurology  and  cerebral 
surgery;  the  need  of  search  by  the  expert  rhinologist  and  oral  surgeon 
for  foci  of  infection  in  the  accessory  sinuses,  the  tonsillar  tissues  and  the 
dental  areas  are  well  known." 

Not  a  little  of  the  work  of  the  ophthalmologist  and  otologist  in 
National  Guard  Camps  and  National  Army  Cantonments  is  the  deter- 
mination of  those  ph>'sically  disqualified  for  service  and  the  elimination 
of  the  malingerer  from  this  class.  The  Surgeon-General's  Office  has 
officially  adopted  the  use  of  the  "Wagner  Malingerer  Phone "^  for 

^  Illinois  Medical  Journal,  September,  1916. 


246 


RIIINOLOCY,   LARYNGOLOGY  AND  OTOLOGY 


the  detection  of  moiiolateral  malingerers  of  deafness,  a  very  common 
occurrence.  AVagner  classifies  those  patients  who  j^resent  themselves 
for  such  an  examination  in  three  groups: 

1.  Monolateriil  hearing  absent,  with,  or  without,  objective  findings 
due  to  the  internal  ear  or  nerve,  and  with  other  symptoms  accom- 
panying the  lesion. 

2.  Monolateral  hearing  absent  due  to  trauma  to  the  auditory  canal 
and  middle  ear. 

'4.  INIonolateral  hearing  absent  due  to  an  injury  to  the  head,  witliout 
any  other  accompanying  symptoms  or  findings,  except  the  history  as 
given  by  the  patient. 


Fk:.  0. — SIiows  ()])(M-;itor  foiidiictitifi;  souiul  wiives  by  Itono  roiiduction  to  the 
internal  oar  witli  a  ("2  fork.  The  assistant  is  seen  to  strike  a  C2  fork,  and  is  getting 
ready  to  send  the  sound  waves  through  the  instrument  by  air. 

Fk;.  10. — Shows  the  eonduetion  of  .sound  waves  by  air  In'  the  assistant  only.  The 
tuning-fork  by  the  operator  is  still  on  the  head  of  the  jiatient,  i)ut  held  so  that  it  is 
not  vibrating.  With  the  left  hand  the  operator  is  seen  to  compress  the  tubule 
which  goes  to  the  good  ear. 

The  in.strument  is  a  fininej-shaix'd  jio.st,  Yikr  the  bell  of  a  stetlu)scoj)e, 
which  receives  the  soimd.  'i'Jiis  receiver  is  connected  by  rubi)er  tubing 
with  a  metal  Y-shaped  tube  from  which  again  two  rubber  tubes  extend 
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to  two  funnels  large  enough  to  cover  ihe  entire  external  ears.  The 
tubing  should  be  at  least  two  meters  in  length. 

The  examiner  i)laces  himself  behind  the  patient  with  a  C2  fork  for 
t<'sting  bone  conduction  in  the  usual  way.  At  the  same  time  that  the 
vibrating  fork  is  i)lacc(l  on  the  skull,  an  assistant  places  a  vibrating 
( "2  fork  at  tlic  receiving  end  of  the  pJione,  so  that  the  i)atient  now  receives 
synchronous  sounds  by  air  and  bone  conduction,  which  is  confusing. 
After  some  minutes  of  this  the  fork  is  i)lace(l  on  the  head  wifhouf  vibrat- 
ing, tlie  only  sound  that  readies  the  patient  tiiercfore  being  that  coming 
through  the  tube  l)y  air  conduction.  The  tulx'  leading  to  the  hearing 
car  is  occluded  by  finger  i)ressure,  and  if  the  patient  still  admits  hearing, 
malingering  is  proved. 

In  the  French  Army,  deafness  is  classed  as  an  exemption  from  military 
service  when  loud  speaking  is  heard  only  close  to  the  ear;  it  must  be 
heard  at  about  4  or  5  meters  for  active  military  service.  Dufourmentel-^ 
cites  11  difterent  tests  for  malingerers,  some  of  whicli  are  novel  and  of 
interest  to  many  who  are  now,  in  our  own  service,  confronted  with  the 
often  perplexing  problem  of  possible  malingering.  The  cvchleopnlpebral 
reflex,  for  instance,  consists  of  involuntary  winking  when  a  sudden  loud 
sound  is  heard  close  to  the  ear.  This  is  satisfactory  for  simulated 
bilateral  deafness,  as  is  the  Stenger  or  double-fork  test,  for  unilateral 
simulators.  Advantage  is  taken  of  the  fact  that  a  simulator  does  not 
learn  to  read  lips  like  the  truly  deaf,  and  therefore  if  a  noise  drowns 
what  is  being  said,  he  fails  to  read,  showing  that  he  was  depending  on 
his  hearing  rather  than  his  vision. 

Another  form  of  malingering  in  order  to  be  placed  on  the  sick  list  is 
described  by  Torregiani^  and  consists  of  rubbing  various  \'arieties  of 
euphorbia  on  the  ears.  This  gives  rise  to  a  severe  inflammation  of  the 
auricle  and  external  canal,  even  ulceration  being  produced  at  times. 
We  are,  I  suppose,  all  familiar  with  the  type  seen  in  our  city  dispensaries 
where  young  men  of  foreign  birth  have  punctured  the  ear  drums  to 
avoid  military  service.  It  is  astounding  to  see  what  some  men  will 
resort  to  in  order  to  avoid  being  drafted,  though  I  have  heard  of  little 
or  none  taking  place  in  our  recently  conscripted  army. 

Shell  Shock.  Many  references  appear  in  current  literature  of  the 
past  year  to  shell  shock,  and  its  effect  on  the  organ  of  hearing.  Macleod 
^Varsley^  reports  such  a  case  from  the  air  raid  of  June  13,  1917.  when  a 
bomb  was  dropped  in  the  vicinity  of  a  school  teacher  in  London,  the 
resulting  explosion  bursting  in  the  door  and  knocking  her  doA\ai.  Though 
not  losing  consciousness,  she  was  markedly  deaf,  with  loud  ringing 
tinnitus,  without  vertigo.  Both  tympanic  membranes  showed  marked 
retraction,  Weber's  test  was  neutral  and  Uinne  was  just  positive  to 
C12S  fork  on  both  sides.  High  tones  were  heard  at  15,000  double 
vibrations  and  whisper  at  7  feet  right  25  inches  left.  The  case  was 
diagnosed  as  acute  depression  of  the  tympanic  membranes  from  sudden 
increase  of  external  pressure.    The  functional  tests  indicated  a  middle- 

'  Paris  medical,  September  1,  1917. 

*  Arch.  ital.  di  otol.,  rhinol.  e  laryngol.,  October,  1916. 

^  Journal  of  Larj-ngology,  Rhinology  and  Otolog>',  September,  1917. 
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ear  condition  (by  increased  boi;e  conduction  and  loss  of  low  tones),  but 
not  a  very  marked  or  long-standing  one  (Rinne  reaction  still  positive, 
bone  conduction  only  slightly  increased)  and  no  implication  of  the 
labyrinth.  This  case  improved  rapidly  under  middle-ear  treatment, 
and  Yearsley  questions  whether  the  proportion  of  such  cases  of  middle- 
ear  deafness  to  labyrinth  concussion  after  exposure  to  high  explosives 
may  not  be  higher  than  supposed  previously. 

J.  G.  Wilson^  feels  that  in  considering  Deafness  Due  to  High 
Explosives  the  term  "shock,"  as  well  as  the  term  "hysteria"  and 
"neurasthenia,"  should  be  avoided  so  far  as  possible.  He  divides  those 
cases  admitted  to  hospital  suffering  from  "nerve  deafness  due  to  shell 
ex-plosion"  into  three  classes: 

1.  Those  with  nerve  deafness. 

2.  Those  who  have  had  nerve  deafness  of  varying  degree  and  who  still 
have  the  fixed  idea  that  they  cannot  hear. 

3.  Malingerers. 

Class  1  is  again  subdivided  into  three  groups. 

1.  Cases  of  combined  damage  to  the  conduction  and  perception 
mechanism. 

2.  Cases  of  nerve  deafness  without  visible  or  demonstrable  lesion  of 
the  conduction  mechanism. 

3.  Cases  in  which  there  is  total  destruction  of  the  cochlea  and  semi- 
circular canals  or  their  nerves. 

Of  course,  in  the  latter  class,  deafness  is  absolute  and  permanent. 

The  symptoms  associated  with  loss  of  hearing  from  high  explosives 
may  be  classed  as  those  of  traumatic  neuroses.  They  present  exaggera- 
tion of  the  tendon  reflexes,  tremors,  vasomotor  disturbances,  sweatings, 
lethargy,  insomnia  and  headaches,  often  vertigo,  and  a  concentric 
narrowing  of  the  visual  field.  Often  fields  of  anesthesia  are  present, 
and  in  2  cases  of  total  deafness  there  was  complete  anesthesia  and  loss 
of  thermal  sense.  Sometimes  hyperesthesia  is  present.  As  a  rule  the 
prognosis  in  these  cases  is  considered  good,  except  as  noted  in  those  of 
class  3,  esi)ecially  where  the  caloric  reaction  is  normal.  It  would  seem 
that  where  one  part  of  the  labyrinth  is  injured  the  other  must  be  also, 
as  Dan  INIacKenzie^  even  goes  so  far  as  to  believe  it  possible  that  the 
shock  or  "alarm"  induced  by  a  loud  sound  may  be  partly  due  to  impres- 
sions conveyed  not  only  tlirough  the  cochlea  but  also  through  the 
semicircular  canals.  He  conceives  it  diflicult,  in  view  of  the  close  union 
of  the  vestibular  and  cochlear  end-organs,  to  escape  from  the  idea  that 
as  they  lie  in  such  close  proximity  and  in  contact  with  the  same  body 
of  fluid,  so  their  functions  must  be  similarly  united  at  times. 

Wilson**  also  observed  a  large  nuni])er  of  cases  of  deafness  from  high 
explosives  within  from  tw(Mity-four  hours  to  a  week  after  the  injury 
was  inflicted.  Of  50  complaining  of  deafness,  17  showed  demonstrable 
signs  of  injury  to  the  internal  ear  traceable  to  the  ex-plosion.  He  states 
that  exposure  to  these  terrific  explosions  may  produce  rupture  of  the 

*  British  Medical  Journal,  March  17,  1917. 

'Journal  of  Larj-npolop>',  Khinolopy  and  Otolop>',  September,  1917. 

8  Journal  of  American  Medical  Association,  June  9,  1917. 
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tympanic  membrane  which  tends,  in  most  cases,  to  spontaneous  closure. 
The  most  satisfactory  treatment  is  rest  in  bed  for  a  number  of  days  and 
no  distin-bance  of  the  clot  covering  the  perforation.  Associated  with 
tlu'se  perforations  tlicre  may  be  concussion  of  the  internal  ear,  or  the 
latter  may  occiu-  without  ])erforation.  Nerve  deafness  and  vertigo  are 
apparent  in  these  cases,  which  may  remain  after  the  concussion  has 
passed  off. 

That  in  some  cases  of  shell  shock  the  injury  is  even  more  deeply 
seated  is  evident  by  a  report  of  von  Sarbo,^  who  finds  there  is  often 
actual  damage  to  the  centers  of  the  eighth,  ninth,  tenth  and  twelfth 
nerves,  causing  deafness  and  loss  of  speech  as  a  result  of  the  driving 
of  the  medulla  into  the  foramen  magnum  and  the  cerebrospinal  fluid 
into  the  fourth  ventricle;  or  there  may  be  a  fracture  of  the  base  of  the 
skull,  with  injury  to  the  nerve  centers  in  the  medulla.  Even  in  these 
cases  the  prognosis  is  considered,  as  a  rule,  good.  Indeed,  Launois  and 
Chavaune^''  report  complete  recovery  in  all  but  2  per  cent,  of  645  cases 
of  more  or  less  total  deafness  caused  by  a  concussion  of  the  internal  ear 
without  direct  traumatism. 

Ranjord^^  classifies  these  injuries  into  organic  when  the  organ  of 
Corti  is  injured,  and  neuropathic  when  there  is  inhibition  of  auditory 
sensation.  The  organic  form  is  associated  with  otitis  media,  labyrinth 
concussion  or  auditory  neuritis,  while  true  neuropathic  deafness  is 
usually  accompanied  by  mutism,  is  bilateral,  and  complete  for  all 
sounds,  and  shows  no  vestibular  disturbances.  In  fact,  most  of  the  ear 
injuries  due  to  high  explosives  seem  to  be  confined  to  the  internal  ear, 
there  being  relatively  little  middle-ear  damage.  Saupiguet^^  notes 
comparatively  few  out  of  a  large  number  of  cases  of  ear  disease  produced 
by  what  he  calls  aerial  commotion.  Those  showing  perforation  often 
healed  spontaneously,  but  also  quite  often  became  infected  and  ran  the 
usual  course  of  middle-ear  suppuration.  Other  cases  showed  no  perfora- 
tion at  first,  but  instead  an  intratympanic  hemorrhage  or  a  hematoma, 
which  either  cleared  up  in  a  few  days  or  else  degenerated  and  perforated. 

During  previous  wars  it  was  customary  for  those  soldiers  serving  big 
guns  to  place  cotton  in  their  ears  in  order  to  avoid  ear  trouble  caused  by 
explosions.  If  one  had  the  time  it  was  also  recommended  that  he  stand 
on  tiptoe  and  hold  his  breath  with  his  mouth  open  in  order  to  if  possil)le 
neutralize  the  concussion.  During  our  war  with  Spain,  I  remember 
distinctly  trying  to  follow  these  instructions,  but  with  little  success  after 
the  firing  became  ra])i(l,  since  one  would  have  had  to  hold  his  breath 
continuously.  The  idea  that  had  its  origin  in  the  old  plug,  of  cotton 
has,  however,  developed  and  been  made  use  of  by  Verain,'^  who  has 
introduced  "shock  absorbers"  in  the  form  of  hollow  celluloid  or  metal 
olive-shaped  cones  about  12x9  mm.,  provided  with  a  transNcrse  septum 
inside,  acting  somewhat  in  the  manner  of  a  silencer  or  muffler.  This 
does  not  interfere  with  the  hearing  of  commands,  although  the  air  shock 

*  Medizinische  Ivlinik,  September  17,  1916. 
1"  Lyon  Medical,  February,  1916. 

11  Bull,  de  I'Acad.  de  med.  de  Paris,  September  12,  1916. 
'2  Rev.  de  larj-ngol.,  d'otol.  et  de  rhinol.,  December  31,  1916. 
1'  Bull,  de  I'Acad.  de  m6d.  de  Paris,  August  7,  1917. 
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is  absorbed.  Guild^*  strongly  urges  the  adoption  and  compulsory  use 
of  some  such  device  to  protect  the  ears  of  fighters  in  order  to  keep 
trained  men  in  active  service  who  might  otherwise  be  incapacitated. 
He  commends  the  use  of  the  old  cotton  plugs  soaked  with  petrolatum  if 
nothing  better  can  be  obtained.  There  can  })e  very  little  disagreement 
with  this  idea,  and  it  shoidd  prove  perfectly  feasible. 

The  need  of  special  institutions  devoted  to  the  care  and  training  for 
future  civil  usefulness  of  the  deaf  soldier  is  just  beginning  to  be  realized 
in  England,  and  steps  are  being  taken  to  formulate  plans  ha\'ing  this 
object  in  view,  as  has  already  been  done  for  the  blind. ^^  It  is  contem- 
plated having  a  nuni])er  of  such  institutions  widely  scattered  over  the 
country  whose  first  task  will  be  to  separate  the  functional  from  the 
organic  defects.  It  is  next  proposed  to  provide  the  deaf  with  information 
as  to  what  trades  and  occupations  are  suitable  to  them  and  to  train  them 
for  those  callings.  Besides  these  very  imj)ortant  functions,  classes  for 
the  teaching  of  lii^-reading  will  be  formed.  The  British  War  Office  and 
the  Koyal  Army  Medical  Corps  early  realized  that  the  responsibility 
of  the  (lovernment  to  the  wounded  soldier  did  not  cease  until  he  was 
restored  as  nearly  as  possible  to  his  normal  earning  capacity.  Kidner^^ 
tells  how  this  work  has  been  and  is  being  accomplished  in  the  department 
of  ortliojiedics,  which  was  naturally  the  first  branch  in  which  it  was 
attempted  and  in  which  brilliant  results  have  been  obtained,  there  being 
now  over  1 1 ,000  beds  a\'ailai)le  for  such  purposes.  It  is  inevitable,  there- 
fore, that  the  Axork  should  be  extended  and  enlarged  until  all  physical 
defects  are  being  cared  for,  and  those  of  the  ear  and  the  eye  seem  to  have 
already  been  recognized  as  of  prime  importance.  In  view  of  the  advent 
of  our  own  troops  at  the  front  it  would  be  well  to  take  this  experience  to 
heart  and  i)rovide  facilities  for  the  early  care  of  these  cases  in  our  own 
country. 

Stammering,  aphonia  and  various  speech  defects  as  a  result  of  the 
action  of  high  ex))losives  have  received  considerable  attention  by  various 
surgeons  in  the  bellig(>rent  armies,  although  no  very  great  number  has 
been  noted  by  any  one  ()l)ser\er.  Briand  and  Philippe^'  indeed  connuent 
on  the  remarkabK  small  nund)er  of  such  cases  brought  on  or  caused  bv 
the  emotional  stress  of  war.  Many  of  such  cases  are  mere  relapses  in 
those  who  had  been  stammerers  in  early  life,  and  had  conquered  the 
tendency.  The  treatment  recommended  is  the  usual  one  in  civil  ])ractice, 
consisting  of  breathing  exercises,  training  in  management  of  the  dia- 
l)hragm  and  so  forth.  Certain  of  these  disorders  are  caused  by  actual 
paralysis  of  muscles  or  groups  of  muscles  needful  for  speech  j)roduction, 
such  paralysis  being  caused  in  some  instances  by  ])rol()nged  ex])osure 
and  fatigue,  great  emotional  excitement,  or  the  action  of  high  exi)losives. 
Liei)ault  and  CoissanP**  give  the  treatment  in  great  detail  and  lay 
especial  stress  on  the  use  of  the  mirror  in  the  process  of  reeducation, 
the  method  being  identical  with  that  in  use  in  the  work  of  the  late  G. 

"  Journal  of  Laboratory  and  Clinical  Medicine,  September,  1917. 

"*  .lovirnal  of  Larynpolnpy,  RliiiiolDfry  and  Otolofry.  July,  1017. 

'*  Journal  of  American  Medical  .V-ssociation,  October  tj,  1917. 

"  Progres  medical,  Paris,  July  28,  1917. 

'^  Rev.  dc  larvnpol.,  d'otol.,  et  de  rhinnl.,  Febniary  15  and  28,  1917. 
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I  liidsoii-AlakiK'H  ill  the  riiiladi'lpliia  Polyclinic, and  used  by  other  \\(;rkcrs 
in  defects  of  speech  in  this  country. 

Liebault^'-'  states  that  maiix  of  the  men  who  have  lost  their  voices  in 
the  war  attribute  their  ai)honia  to  commotion  or  nervous  traumatism 
caused  by  shell  explosion,  although  in  most  cases  it  comes  on  gra(hially 
without  shock.  Many  of  them  also  come  to  the  reeducation  clinic 
with  a  diagnosis  of  tubercular  laryngitis.  While  the  evidences  of  over- 
strain of  the  voice  or  chronic  laryngitis  are  frequent  and  marked,  most 
of  them  clear  up  readily  with  appropriate  treatment  by  phonetic  re- 
education, and  a  true  "  bacillary  laryngitis"  is  not  so  often  seen.  When 
the  mirror  shows  a  normal  larynx,  except  for  a  paresis  of  the  constrictor 
(adductor  ])aralysis),  the  case  is  considered  one  of  pure  nervous  aphonia 
curable  by  ordinary  care  and  reeducation.  A  number  of  writers  advocate 
the  use  of  general  ether  narcosis  for  this  condition.  Milligan^"  has  dealt 
with  a  number  of  such  troublesome  cases,  the  worst  of  which  were  caused 
by  the  soldier  being  buried  as  the  result  of  a  shell  explosion  and  where 
the  usual  methods  of  drugs,  painting  the  larynx,  electrodes,  etc.,  have 
failed.  The  patient  is  etherized  and  as  he  is  coming  out  of  the  anesthesia 
a  spatula  is  introduced  into  the  larynx  and  moved  about,  whereupon  he 
usually  shouts  and  is  kei)t  shouting  until  he  is  far  enough  out  to  be  aware 
of  what  he  is  doing,  when  a  cure  is  recorded.  ^Nloriondo'-^  fiiuls  this  method 
of  great  value  in  cases  of  mutism,  aphonia  and  deafness  of  psycho- 
neurotic origin  resulting  from  shell  shock.  Pansera-^  records  a  case 
where  a  similar  treatment  was  successful,  and  Penhallow^*  thinks  that 
general  narcosis  with  ether  is  the  most  valuable  means  we  have  of 
effecting  a  cure  in  many  of  these  cases  and  often  succeeds  after  the 
failure  of  all  other  methods. 

Examination  of  Aviators.  During  the  early  period  of  the  mobili- 
zation of  our  forces  for  training  i)urposes,  aviation  schools  were  estab- 
lished and  mnnbers  of  the  youth  of  the  country  offered  their  services 
for  air  work.  The  government  decided  that  onlv  those  who  were 
perfectly  fit  mentally  and  physically  could  be  accepted  and  strenuous 
tests  were  used,  particularly  for  the  vision  and  for  the  function  of  mam- 
taining  equilibrium.  Isaac  H.  -lones,^^  who  has  done  much  to  disseminate 
knowledge  of  the  functions  of  the  static  labyrinth  in  this  country, 
describes  the  method  of  making  such  tests  on  aviator  applicants  and 
deems  it  of  the  utmost  importance  that  an  aviator  should  have  a  per- 
fectly balanced  mechanism  for  the  maintenance  of  his  equilil>riuin,  for, 
when  once  in  the  air,  two  of  the  three  senses  by  which  equilil)rium  is 
maintained  are  lost — namely,  the  muscle  sense  and  (in  smoke,  clouds,  or 
at  night)  the  sight.  To  accomplish  this,  examining  depots  were  estab- 
lished in  all  the  large  cities,  where  recruits  could  be  examined  by  ex])crt 
otologists  trained  in  making  the  so-called  Barany  functional  tests  of  the 
static  lal)vrinth.    It  was,  moreover,  found  necessarv  to  standardize  these 

"  Rev.  de  laryngol.,  d'otol.,  et  de  rhinol.,  October  31,  191G. 

""  ProceediiiKs  of  the  Royal  Society  of  Medicine,  Laryngology  Section,  April,  1916. 

21  Arch.  ital.  di  otol.,  rhinol.  o  laryngol.,  November,  1916. 

22  Policlinico,  December  10,  1916." 

^  Boston  Medical  and  Surgical  Journal,  January  27,  1916. 

^'i  Joiu'nal  of  American  Medical  Association,  Xovembcr  10,  1917. 
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required  tests  and  also  to  standardize  the  examiners.  The  vision  of 
the  recruit  must  be  perfect,  20/20  without  glasses  and  he  must  have 
40/40  hearing  and  must  be  perfect  physically.  On  the  official  blank,  the 
following  equilibrium  and  ^'estibular  tests  must  be  made  and  recorded: 
The  nystagmus,  past-pointing  and  falling  after  turning  are  tested. 
The  turning-chair  must  have  a  head-rest  which  will  hold  the  head  30 
degrees  forward,  a  foot-rest  and  a  stop-pedal.  (The  American  Modi- 
fication of  the  Barany  chair  is  officially  required.  This  made  possible 
the  establishment  of  an  absolute  standard.  While  the  tests  could  be 
made  by  using  other  types  of  turning-chairs,  an  exact  cjuantitative 
estimation  of  the  responses  can  be  definitely  established  only  by  the  use 
of  a  standardized  chair.) 

(a)  Nystagmus.  First  of  all,  a  spontaneous  nystagmus  must  be 
looked  for.  It  is  noted  whether  there  is  any  twitching  of  the  eyes  when 
gazing  straight  ahead,  or  looking  either  to  the  extreme  right,  the  extreme 
left,  up  or  down.  With  the  head  forward  30  degrees,  the  candidate  is 
turned  to  the  right,  eyes  closed,  ten  turns  in  twenty  seconds.  The 
instant  the  chair  is  stopped,  the  stop-watch  is  clicked;  the  candidate 
opens  his  eyes  and  looks  straight  ahead  at  some  distant  point.  There 
should  occur  a  horizontal  nystagmus  to  the  left  of  twenty-six  seconds' 
duration.  The  candidate  then  closes  his  eyes  and  is  turned  to  the  left; 
there  should  occur  a  horizontal  nystagmus  to  the  right,  of  twenty-six 
seconds'  duration.  A  variation  of  ten  seconds  is  allowable  (either  as 
low  as  sixteen  seconds  or  as  high  as  thirty-six  seconds). 

(b)  Pointing.  1.  The  candidate  closes  his  eyes,  sitting  in  a  chair 
facing  the  examiner,  touches  the  examiner's  finger  held  in  front  of  him, 
raises  his  arm  to  the  perpendicular  position,  lowers  the  arm,  and  attempts 
to  find  the  examiner's  finger.  This  is  done  first  with  the  right  and  then 
with  the  left  arm.    The  normal  person  is  always  able  to  find  the  finger. 

2.  The  pointing  test  is  repeated  after  turning  to  the  right,  ten  turns 
in  ten  seconds.  During  the  last  turn,  the  stop-i)e(lal  is  released,  and  as 
the  chair  comes  into  position,  it  becomes  locked.  The  right  arm  is  tested, 
then  the  left,  then  the  right,  then  the  left,  until  candidate  ceases  to 
past-point.  The  absolutely  normal  will  past-point  to  the  right  three 
times  with  each  arm,  if  needless  delay  is  avoided.  (However,  one  past- 
pointing  to  the  right  of  each  arm  qualifies,  if  the  nystagmus  and  falling 
are  normal.) 

3.  The  i)ast-pointing  is  repeated  after  turning  to  the  left.  (Similarly 
one  past-poiutiug  of  each  arm  to  the  left  qualifies,  if  the  nystagmus  anil 
falling  are  normal.) 

(c)  Falling.  The  candidate's  head  is  inclined  90  degrees  forward. 
He  is  turned  to  the  right,  five  turns  in  ten  seconds.  On  stopping,  the 
candiiUite  cpiietiy  sits  up,  eyes  closed,  and  should  fall  to  the  right.  This 
tests  the  vertical  semicircular  canals.  He  is  turned  to  the  left,  the  head 
forward  90  degrees;  on  stopping,  he  again  sits  up,  and  should  fall  to  the 
left.  If,  in  these  tests,  the  candidate  shows  normal  responses,  he  is  fit 
for  the  Aviation  Service;  if  he  does  not,  he  is  unfit.  It  is,  of  course, 
not  intended  to  make  a  diagnosis  of  any  pathological  lesion  that  so  dis- 
qualifies him. 
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^taii(l;ir<iizatioii  of  cxaininers  was  accomplislicd  liy  sendinj];  a  specially 
(luaiificfl  iiu'dical  oflicer  to  thirty  cities  throughout  the  Tnited  States 
to  establish  examination  units  for  these  candidates,  in  many  i)laces  the 
large  hospitals  and  teaching  institutions  being  utilized  for  the  purpose 
because  of  their  availability  and  equipment. 

A  communicable  disease  prevalent,  at  least  among  the  British  troops,  is 

Ulceromembranous  Stomatitis  and  Gingivitis.  Bowman-^  states  tliat 
it  is  a  sequella  of  pyorrhea  alveolaris,  and  that  the  same  organisms 
are  found,  and,  in  addition,  the  organisms  of  Vincent's  angina.  It 
spreads  from  the  gums  to  the  mucous  membrane  of  the  cheeks,  tonsils, 
tongue  and  pharynx  forming  superficial  ulcers  covered  with  white, 
friable  membrane,  easily  remo\'ed,  and  leaving  a  bleeding  surface.  The 
gums  bleed  easily,  are  retracted  from  the  teeth,  the  latter  becoming  loose 
and  sensitive.  The  breath  is  fetid  and  there  is  some  adenitis  and  at  times 
a  rise  of  several  degrees  in  temperature. 

Plastic  Surgery.  Naturally,  plastic  surgery  of  the  head  and  face  has 
taken  a  prominent  place  in  the  medical  history  of  the  war  and  some 
of  its  most  brilliant  achievements  have  been  in  this  line,  mostly  by 
American  surgeons  assisted  by  American  dental  surgeons.  This  com- 
bination has,  indeed,  proved  so  effective,  that  the  Head  Surgery  Sections 
mentioned  above  make  provision  for  this  work  in  conjunction  with  the 
laryngologist.  Naturally,  much  of  this  work  in  the  future  will  be  done 
by  the  laryngologist  himself,  and  the  importance  of  such  restorative  work 
on  the  face  cannot  be  overestimated.  It  is  a  revelation  to  see  the 
"before  and  after"  photographs  of  some  of  these  cases.  Bersani^*^  takes 
this  view  of  the  cooperation  of  dentist  and  surgeon.  His  plan  is  to  use 
copious  irrigations  of  physiological  salt  solution  for  the  inevitable 
infection  and  the  avoidance  of  any  removal  of  fragments  or  teeth  that 
mav  be  retained  and  used  later  in  the  reconstruction.  Even  very  loose 
teeth  may  be  made  firm  again,  but  it  is  not  considered  advisable  to  do 
much  suturing,  either  of  soft  or  l)ony  parts,  at  the  beginning  of  treatment, 
although  it  is  important  that  fragments  be  placed  in  position  so  far  as 
possible.  He  considers  wounds  of  the  superior  maxilla  less  severe  than 
those  of  the  lower  jaw,  even  if  the  antrum  is  involved.  Gillies^^  reports 
a  number  of  typical  cases  illustrating  this  plastic  reconstruction  work 
and  the  standard  principles  employed.  With  destruction  of  the  bridge 
of  the  nose,  the  septum  may  be  re])uilt  by  throwing  forward  a  part  of  the 
perpendicular  plate  of  the  ethmoid  and  bringing  forward  flai)s  from  the 
cheeks  to  form  a  new  bridge,  wire  retention  sutures  meanwhile  reliexing 
the  strain  on  the  flaps.  l\ib-cartilage  grafts  further  raise  these  depressed 
bridges,  and  transplantations  of  parts  of  the  temporal  muscle  are  utilized 
to  fill  in  cavities  caused  by  loss  of  the  malar  bone.  For  this  latter 
operation  a  U-shaped  incision  in  the  hairy  scalp  exposes  the  temporal 
muscle,  the  anterior  two-thirds  of  which  is  dissected  loose  from  the  l)one, 
passed  under  the  bridge  of  skin  and  sutured  to  the  deep  tissue  below  the 
eye.    Drainage  from  the  hollow  produced  by  the  transplantation  seems 

25  British  Medical  Journal.  March  11.  1910. 
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to  be  necessary.  In  cases  of  great  destruction  of  the  mouth  and  jaw, 
numerous  rebuilding  operations  are  necessary,  employing  the  accepted 
principles  of  plastic  surgery,  and  great  patience  and  painstaking  skill 
are  necessary  to  correct  the  deformities. 

Asphyxiating  Gas.  The  element  of  frightfulness  in  the  present  war 
is  not  caused  alone  by  the  terrible  deformities  caused  by  high  explosives 
and  shrapnel,  but  also  by  the  use  of  liquid  fire  and  gases,  of  which  there 
are  three  types,  the  asphyxiating,  the  lacrimatory,  and  the  paralyzing. 
The  latter  is  usually  hydrocyanic  acid  fumes,  arsene  and  phosphene,  and 
kill  quickly,  while  the  lacrimatory,  while  causing  great  pain  and  loss 
of  vision  through  swelling  of  the  conjunctival  mucous  membrane,  do  no 
permanent  damage,  the  effects  being  transitory.  Gases  of  these  two 
types  are  used  only  in  shells,  the  asphyxiating  gases  being  used  both  in 
shells  and  in  clouds.  The  asphyxiating  gases  are  mostly  chlorine  (bromine 
and  iodine)  and  phosgene,  though  many  others  have  been  used  at  times. 
The  chlorine  combining  with  the  moisture  in  the  upper  respiratory  tract 
forms  hydrochloric  acid  which  damages  the  tissues,  often  beyond 
recovery.  The  effects  are  practically  acid  burns  of  all  mucosa  affected 
producing  edema,  epistaxis,  cyanosis  and  death.  The  symptoms  appear 
at  once  (except  when  phosgene  is  used)  and  if  the  patient  survives 
two  or  three  days,  the  mortality  is  not  high.  Phosgene,  on  the  other 
hand,  produces  no  effect  at  first  and  is  not  even  noticed,  being  odorless, 
colorless  and  tasteless,  but,  decomposing  slowly  in  the  mucous  mem- 
branes, produces  the  same  effects  at  an  interval  of  about  twenty-four 
hours.  Now  that  efficient  gas  masks  and  regulations  are  in  effect  in  the 
allied  armies,  not  many  cases  of  "gassing"  occur. 

The  treatment,  as  well  as  the  cause,  of  this  condition  is  interesting  to 
laryngologists.  Colard  and  Spehl"  describe  this  condition  as  of  three 
types: 

1.  A  brutal  and  subacute  asphyxiated  condition  from  massive  intoxi- 
cation with  intense  cyanosis,  froth  on  the  li])s  and  vomiting  of  blood, 
with  rapidly  fatal  outcome. 

2.  An  acute  state  of  asphyxia  developing  in  those  who  at  first  did  not 
seem  to  be  severely  gassed.  The  intense  cyanosis  and  changes  in  the 
pulse  and  respiration  are  characteristic. 

3.  A  clinical  picture  of  tracheobronchitis  from  caustic  action  charac- 
terized by  iiiflanunation  of  the  large  and  small  bronchi  and  of  portions 
of  the  lungs,  l)ut  with  enough  sound  tissue  left  to  aerate  the  blood. 

The  treatment  consists  ])riniarily  of  venesection  which  nuist  be  done 
at  the  earliest  possible  moment  and  at  least  300  c.c.  of  blood  draw  n, 
repeated  if  necessary.  Such  blood  is  blackish  in  color  and  Hows  slowly. 
Next  in  imj)ortance  is  the  administration  of  o.ri/gen,  and  it  must  be  used 
for  hours  or  days  under  moflerate  j)ressure  and  until  all  alarming  symp- 
toms are  pnst.  The  most  convenient  way  to  administer  oxygen  is  to 
pass  it  through  a  Wullf  jar  to  clarify  and  moisten  it,  and  then  through 
three  or  four  tubes  to  as  many  patients.  A  catheter  is  passed  into  the 
nasopharynx  through  the  nose  and  fastened  with  adhesive,  and  through 
this  the  oxygen  passes  with  no  discomfort  to  the  patient.     About  100 

"*  Arch,  mcdicalcs  Beiges,  July.  1017. 
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to  150  liters  per  hour  are  needed.  Peace,  quiet  and  fresh  air  are  essential, 
and  air  kept  moist  with  a  eucalyptol  spray  has  proved  useful.  Instilla- 
tion of  medicated  oil  into  the  nostrils,  and  the  inhalation  of  tincture  of 
benzoin  and  eucalyptus  complete  the  list  of  remedial  measures.  In  the 
treatment  of  a  vast  number  of  cases  who  reached  the  hosj)ital,  Colard 
and  S])ehl  did  not  lose  a  man,  as  the  rapidly  fatal  cases  succumbed  on 
the  field. 

THE  NOSE. 

External  Deformities.  W.  W.  Carter^^  has  reviewed  his  cases,  61  in 
number,  where  he  has  oi)erated  to  correct  external  deformity  of  the  nose, 
and  gives  his  conclusions  based  on  serial  roentgenological  studies  extend- 
ing over  a  period  of  seven  years  in  the  oldest  cases.  He  endeavors,  in 
this  way,  to  show  the  true  value  and  permanent  qualities  of  bone 
and  cartilage  as  transplants  in  the  correction  of  nasal  deformities  and 
defects  due  to  destruction  bv  disease,  or  traumatism,  of  the  bonv  and 
cartilaginous  framework  of  the  nose.  In  these  cases  he  has  used  bone 
transplants  both  with,  and  without,  periosteum,  with,  and  without 
contact  with  the  living  skeletal  bones.  Reliable  data  can  only  be  secured 
by  studying  the  progress  of  a  number  of  cases  after  the  ideal  operation, 
and  by  ideal  operation  one  is  meant  in  which  an  autogenous  transplant 
has  been  introduced  aseptically  in  such  a  position  that  perfect  immo- 
bility has  been  secured,  and  of  all  places  in  the  bodj^  the  nose  is  best 
adapted  to  securing  these  conditions.  It  is  considered  that  the  auto- 
l)lastic  transplantation  is  the  best  method,  since  heteroplastic  transplants 
are  always  absorbed,  autoplastic  ones,  on  the  contrary,  li\ing  and 
remaining  intact,  as  shown  by  radiographs.  For  most  cases,  especially 
when  the  deformity  is  marked,  and  for  the  external  operation  the  technic 
is  now  well  known,  Carter  finds  the  rib  best  for  transplanting  purposes, 
although  other  operators  prefer  the  tibia,  owing  to  the  danger  of  per- 
forating the  })leural  cavity  when  the  portion  of  rib  is  excised.  The  rib, 
however,  is  abundantly  supplied  with  nutrient  foramina,  is  properly 
shaped,  is  easily  accessible,  and  the  removal  of  a  section  causes  little 
inconvenience  since  the  defect  is  quickly  filled  in  by  bone  developed 
from  the  stumps  of  the  rib.  Moreover,  the  transplant  can  be  made 
])artly  of  bone  and  partly  of  cartilage,  which  serves  to  maintain  the 
flexibility  of  the  nasal  tip.  It  is  essential  that  there  should  be  no  manipu- 
lation of  the  nose  following  operation,  and  that  there  should  be  no  early 
exposure  to  the  .r-rays,  since  that  may  delay  the  healing  process.  Lately, 
as  mentioned  in  this  chapter  last  year.  Carter  favors  the  intranasal 
route,  which  is,  briefly,  as  follows:  The  left  nasal  cavity  is  sterilized 
and  the  tip  of  the  nose  raised.  A  spatula-sha])ed  knife  is  introduced 
through  the  roof  of  the  nasal  cavity  at  a  point  corresponding  to  the 
interval  between  the  upper  and  lower  lateral  cartilages.  Through  this 
opening  the  tissues  over  the  dorsum  of  the  nose  are  elevated  and  a  pocket 
is  also  made  down  toward  the  tip.    The  transplant  is  introduced;  then, 

2^  Transactions  of  the  American  Academy  of  Ophthalmology  and  Otolaryngology, 
December,  1916. 
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by  pulling  on  the  tip  of  the  nose,  the  lower  end  is  slipped  into  its  pocket 
near  the  tip. 

No  suture  is  used,  and  the  nostril  is  packed  for  24  hours  with  "petro- 
latum gauze."  He  feels  that  this  method  is  far  preferable  to  the 
external  operation,  as  better  drainage  is  secured  and  there  is  little 
danger  of  infection.  Also  there  is  no  external  scar.  If  there  is  marked 
deformity,  several  pieces  of  bone  may  be  superimposed  on  each  other, 
the  outer  one  only  retaining  the  periosteum.  In  addition,  the  small 
fragments  possess  relative  greater  osteogenetic  power  than  the  large 
ones.  Often  it  is  possible  to  utilize  a  spur,  removed  at  the  time  of 
operation,  for  this  purpose  in  place  of  the  rib  fragment.  Based  on 
this  study  of  these  cases  he  concludes  that: 

1.  Bone  and  cartilage  present  about  the  same  vitality  and  resistance 
to  infection. 

2.  Infection  occurring  in  the  wound  does  not  necessarily  mean  the 
destruction  of  the  entire  transplant,  if  the  infection  is  quickly  controlled. 
But  a  part,  at  least,  of  the  transplant  will  be  absorbed. 

3.  A  transplant,  stripped  of  its  periosteum,  and  placed  in  the  soft  tissue 
of  the  nose,  one  end  being  contacted  with  live  bone  covered  with  peri- 
osteum, is  osteoconductive  and  osteogenetic  and  is  not  absorbed.  It  does 
not,  however,  exhibit  the  vigorous  growth  noted  in  transplants  covered 
with  periosteum. 

4.  Transplants  that  are  covered  with  periosteum  and  which  are 
contacted  with  live  bone  covered  with  periosteum,  continue  to  live  and 
perform  their  function  uninfluenced  by  their  change  of  position  in  the 
body.    This  is  the  ideal  transplant  for  use  in  all  departments  of  surgery. 

5.  The  periosteum  per  se  does  not  reproduce  bone. 

He  concludes,  therefore,  that,  while  the  periosteum  is  necessary  to  the 
vigorous  gro\\'th  of  the  bone,  bare  compact  bone  takes  an  active  part 
in  the  production  of  bone. 

Babcock^"  is  not  in  accord  with  Carter  in  his  belief  that  the  transplant 
must  })e  autogenous,  and  has  even  gone  so  far,  in  supplying  defects  of  the 
skull  and  face,  as  to  use  "soup-bones"  taken  from  the  hospital  "soup- 
kettle"  with  goofl  results.  In  5  cases  he  obtained  a  prosthesis  by  embed- 
ding under  the  scalp  or  skin  such  pieces  of  alien  and  de\'italized  bone. 
He  thinks  it  quite  possible  that  his  results  may  be  due  to  the  fact  that 
his  experiments  were  made  on  l)ones  developed  from  membrane  rather 
than  on  bones  developed  from  cartilage— the  long  bones.  This  method 
was  first  used  to  correct  defects  in  the  skull,  with  the  following  technic: 
A  bone  taken  from  the  soup-kettle  has  less  animal  matter  than  a  fresh 
bone,  but  it  must  not  have  been  boiled  long  enough  to  make  it  brittle. 
The  scapula  of  a  sheep  or  ox  is  preferred  on  account  of  its  size,  thinness 
and  porous  medulla,  and  such  a  bone  is  rinsed,  reboiled  for  one  hour 
in  a  large  quantity  of  water,  and  then  placed  overnight  in  a  1  to  20 
solution  of  phenol.  Previous  to  the  operation  it  is  again  boiled  for  at 
least  half  an  hour  in  plain  water.  The  bone  is  now  free  from  most  of  the 
animal  matter,  and  is  so  softened  that  it  can  be  readily  cut  in  any  shape 
required  with  stout  scissors.    If  now  it  is  to  be  used  to  supply  a  skull 

'0  Journal  of  American  Medical  Association,  August  4,  1917. 
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(lofect,  preparation  to  receive  it  is  made  by  raisiiif:^  a  skin  flap,  separating 
the  periostenm  well  hack  from  the  margins  of  the  defect  and  fastening  in 
with  sntures,  the  dead  l)one  in  contact  with  the  li\'ing.  It  is  important 
to  obtain  absolute  hemostasis,  as  no  drainage  is  used.  lie  states  that 
the  bone  soon  becomes  fixed  in  its  new  position  and  is  probably  early 
permeated  by  new  bloodvessels. 

Babcock  considers  that  "soup-bone"  prosthesis  seems  to  be  deserving 
of  a  trial  in  the  correction  of  osseous  deformities  of  the  face  and  jaws, 
such  as  saddle-nose,  defects  in  the  supra-  or  infra-orbital  ridges,  depres- 
sion in  the  malar  or  supramaxillary  regions,  loss  of  the  zygoma,  etc. — 
in  other  words,  just  the  injuries  most  often  experienced  in  war.  If  there 
is  anything  in  the  method,  it  offers  an  easy  method  of  solution  of  various 
problems  that  will  soon  be  confronting  our  plastic  surgeons  in  the  war 
hospitals.  He  has  used  it  successfully  in  2  out  of  3  cases  of  saddle-nose, 
the  spine  of  the  scapula  being  employed.  His  technic  is  simple  in  this 
operation,  as  he  makes  an  incision  in  a  skin  wrinkle  in  the  forehead  and 
uses  ]\Iayo  scissors  to  elevate  the  skin  over  the  l)ridge  of  the  nose.  The 
devitalized  bone  splint  is  now  inserted  and  contacted  with  the  nasal  and 
frontal  bones,  and  the  initial  wound  closed  with  horse-hair  sutures.  In 
one  of  these  cases  no  evidence  of  absorption  was  obser%ed  after  the 
lapse  of  two  years. 

Hemorrhage.  The  use  of  various  biological  substances  for  control- 
ling hemorrhage  has  received  a  good  deal  of  attention  during  late  years, 
and,  of  all  these,  thromboplastin  has  probably  been  the  most  discussed 
by  nose  and  throat  surgeons  owing  to  the  difficulty  experienced  at  times 
of  arresting  hemorrhage  from  the  upper  air  passages. 

Hess^^  has  studied  the  action  of  this  substance  and  comes  to  the  con- 
clusion that  it  is  effective  in  a  large  percentage  of  cases,  but  only  if  it 
can  be  brought  into  direct  contact  with  the  bleeding-point  so  that  all 
clots  should  first  be  removed  before  its  application.  It  is  regarded  by 
him  as  almost  a  specific  in  controlling  hemorrhage  in  hemophiliacs,  in 
which  cases  it  undoubtedly  shortens  the  coagulation  time,  although  it 
must  be  kept  in  contact  for  a  longer  period  than  in  other  cases.  This 
"tissue  juice,"  made  from  brain  substance  can  be  kept  on  hand  for 
emergency,  as  it  loses  but  little  of  its  potency  as  a  result  of  dilatation  and 
cursory  boiling.  Weinstein^^  corroborates  Hess's  experience  and  also 
recommends  hypodermic  injections  of  emetine  as  a  routine  before  opera- 
tion, by  which  the  bleeding  time  is  reduced  at  least  one-third.  The  same 
result  was  obtained  from  pifnitrin,  although  it  is  not  considered  quite 
as  reliable  as  emetine. 

Chester  C.  Cott'^  has  taken  up  the  subject  of  Septal  Hemorrhage, 
of  which  the  most  frequent  cause  is  said  to  be  xanthosis  in  which  a 
yellowish  area  appears  at  Kisselbach's  area  on  the  cartilaginous  septum, 
either  a  straight  or  deflected  one.  This  yellowish  spot  becomes  an  ulcer 
from  which  the  bleeding  occurs.  The  treatment  recommended  by 
Cott,  and  in  a  later  article  by  Leshure,^*  is  to  raise  the  edges  of  the  ulcer 

^1  Journal  of  American  Medical  Association,  December  9,  1916. 
^2  Larynfxoscope,  March,  1917. 

'^  Journal  of  American  Aledical  Association,  December  2,  1916. 
'^  Annals  of  Otology,  Rhinologj^  and  Laryngologj^,  June,  1917. 
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for  a  considerable  distance  from  its  margin  by  a  submucous  resection 
and  pack  iodoform  gauze  into  the  cavity  thus  made.  The  packing  is 
left  in  for  two  days,  and  the  epistaxis  is  instantly  and  permanently  cured. 
Leshure  modifies  the  procedure  by  simply  compressing  the  elevated 
flap  of  mucoperichondrium  between  the  smooth  flat  blades  of  a  specially 
constructed  forceps  and  then  packs  the  flap  back  against  the  cartilage 
for  twenty-four  hours,  and  the  operation  may  be  done  under  local, 
general  or  combined,  anesthesia  according  to  the  type  of  patient,  and 
hypodermics  of  morphine  and  adrenalin  are  found  useful. 

The  Accessory  Sinuses.  Again  a  year  has  passed  without  anything 
startlingly  new  in  the  matter  of  diagnosis  or  operative  procedure  on  the 
nasal  sinuses.  That  much  yet  remains  to  be  accomplished  is  pointed  out 
by  H.  W.  Loeb^^  after  a  review  of  the  accomplishments  of  the  past.  As 
subjects  for  future  investigation  and  report  on  the  sphenoid  sinus,  he 
suggests  that  the  cause  of  the  excavation  of  the  sphenoid  body,  resulting 
in  the  formation  of  these  sinuses,  with  such  a  variety  in  size  and  shape, 
should  be  sought;  and  also  why  the  posterior  cell  of  the  ethmoid  some- 
times projects  itself  into  the  sphenoid  and  replaces  the  corresponding 
sphenoid  sinus.  What  bearing  has  the  sphenoid  sinus  on  the  cranial 
nerves  in  the  neighborhood,  and  are  they  susceptible  to  the  influence  of 
purulent  infections  of  the  sinus.  Studies  on  the  physiology  of  the  sinus 
should  be  made,  as  no  progress  has  been  made  in  this  respect  for  nearly 
three  thousand  years.  Further  needs  are  a  better  classification  of  the 
symptomatology  of  sphenoid  disease,  and  a  classification  of  the  chain 
of  nervous  symptoms,  headache,  etc.,  that  sphenoid  operations  for  their 
relief  may  be  rational  and  not  experimental ;  better  explanations  of  post- 
operative accidents  and  better  means  of  diagnosing  with  certainty  the 
presence  of  pus  in  the  sinus. 

Writing  on  Surgery  of  the  Maxillary  Sinus  in  the  European  War, 
Canuyt'^  strongly  advocates  using  local  anesthesia  of  the  nerve-blocking 
type.  His  special  method  of  procedure  for  inducing  anesthesia  is  as 
follows:  Novocain,  0.5  per  cent,  in  adrenalin  is  used  and  the  injection 
made  into  the  trunk  of  the  superior  maxillary  by  way  of  the  orbit.  The 
point  of  entrance  lies  at  the  intersection  of  a  line  drawn  from  the  superior 
border  of  the  zygomatic  arch  and  a  line  along  the  orbit  or  at  the  external 
angle  of  the  orbit.  The  needle  follows  the  floor  of  the  orbit,  pointing 
downward  and  backward  to\\'ard  the  orl>ital  fissure  until  a  sudden  loss 
of  resistance  is  felt.  The  needle  is  held  horizontally,  the  head  being 
erect  to  avoid  entering  the  subtemporal  fossa  through  the  inferior 
fissure.  A  penetration  of  5  cm.  should  reach  the  nerve,  and  a  successful 
injection  is  followed  by  complete  anesthesia  of  the  areas  supplied  by  the 
superior  maxillary  iicrNe,  nnd  the  corresponding  portion  of  the  face  is 
blanched  by  the  action  of  the  adrenalin.  If  hematoma  of  the  orbit 
occurs,  it  is  soon  absorbed.  As  an  added  precaution,  the  author  of  this 
method  also  injects  5  c.c.  of  solution  at  the  exit  of  the  infra-orbital  nerve, 
5  c.c.  into  the  canine  fossa  and  anesthetizes  the  mucous  membrane  of  the 
nose  in  the  usual  manner. 

^Journal  of  American  Medical  Association,  December  30,  T.HG. 
'*  Kev,  (Ic  larvngol.,  d'otol.,  et  dc  rhinol..  January  31,  TJIO, 
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Skillern'^  also  advocates  the  use  of  local  anesthesia  for  the  performance 
of  the  preturbinal,  the  Caldwell-Luc,  or  the  Denker  operations  where 
the  condition  of  the  patient  does  not  warrant  a  general  anesthetic.  He, 
however,  induces  anesthesia  by  infiltration  of  2  per  cent,  novocaine 
and  not  by  nerve  blocking.  As  to  the  form  of  operation  to  be  employed, 
he  is  guided  by  circumstances,  such  as  the  etiology,  chronicity  and  course 
of  the  disease,  the  age,  social  and  physical  condition  of  the  patient.  If 
the  disease  is  of  undoubted  dental  origin,  the  diseased  tooth  must  be 
sacrificed,  and  the  canal  enlarged  into  the  antrum  by  the  old  Cowper 
method.  Daily  irrigations  through  this  opening  will  efl'ect  a  cure  if  the 
remainder  of  the  antrum  is  not  too  extensivel,y  diseased.  A  sinusitis  of 
four  weeks'  duration  is  usually  classed  as  a  chronic  condition,  although 
many  cases  may  continue  for  weeks  and  still  remain,  to  all  intents  and 
purposes,  subacute — that  is,  but  slight  pathological  change  has  taken 
place  in  the  lining  mucosa.  The  greater  such  a  change  may  be,  the  more 
radical  must  be  the  type  of  operation  chosen  to  efVect  a  cure.  If,  therefore, 
the  mucous  membrane  is  enormously  thickened  and  polypoid,  or  there 
are  necrotic  areas,  the  operation  through  the  canine  fossa,  with  thorough 
curettage,  is  considered  the  best.  For  that  type  of  maxillary  suppura- 
tion where  lavage  will  control  the  disease  as  long  as  it  is  persisted  in, 
but  where  relapses  follow  its  discontinuance,  the  preturbinal  operation 
through  the  crysta  pyriformis  is  the  procedure  of  choice,  since  it  is 
readily  done  under  local  anesthesia,  there  is  no  external  scar,  little  tissue 
is  sacrificed,  the  sinus  can  be  fairly  well  inspected  with  the  nasopharyngo- 
scope,  topical  applications  made,  thorough  drainage  instituted,  and 
above  all,  the  patient  very  little  incapacitated.  He  has  never  found  it 
necessary  to  reoperate  after  this  method  has  been  used  in  the  type  of 
case  to  which  it  is  applicable,  but  if  it  should  be  it  in  no  way  interferes 
with  the  performance  of  the  radical,  which,  indeed,  has  already  been 
half-done.  In  infants  and  very  young  chiklren,  suppuration  is  usually 
confined  to  the  ethmoids,  and  a  rapid  exenteration  of  these  under  general 
anesthesia  is  all  that  is  required.  In  older  children,  however,  where  the 
antrum  is  more  de\'eloped,  operative  interference  is  frequently  necessary 
because  of  the  difficulty  in  carrying  out  more  conservative  treatment, 
and  because,  on  account  of  the  softness  of  the  surrounding  bony  struc- 
tures, of  the  tendency  to  osteomyelitis.  A  modified  Denker  o})eration 
is  here  the  one  usually  chosen.  On  the  other  hand,  in  the  old  the  drainage 
passages  are  frequently  large  and  the  type  of  disease  not  very  severe,  so 
than  an  intranasal  operation  is  usually  satisfactory. 

Greenfield  Sluder'^  describes  a  surgical  procedure  for  what  he  desig- 
nates the  upper  paranasal  cells  that,  in  many  respects,  is  as  unique  as 
his  other  well-known  procedures,  and  is  based,  like  them,  on  a  sound  and 
intimate  study  of  the  anatomy  of  the  ]iarts  for  which  it  is  ])roposed. 
While  it  apparently  embodies  some  of  the  features  of  other  opcTations, 
it  is  original  in  many  ways  and  is  commendable  in  that  it  makes  for 
simplicity  of  armamentarium.  The  main  feature  is  that  the  cut  is  made 
downward  and  forward,  and  therefore  away  from  dangerous  ground, 

^^  Journal  of  Laryngology,  Rhinolog>'  and  Otology,  January,  1*.)1G. 
38  Annals  of  Otology,  Rhinology  and  Laryngology,  June,  1917. 
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and  constantly  toward  safer  regions.  In  the  upper  cells  he  includes  all 
the  sinuses  except  the  maxillary  antrum.  The  instnunents  used  are  the 
Sluder  knife  (a  very  small  right-angled  hook  sharpened  on  the  inner  or 
"pull"  side),  a  Knight  forceps,  a  snare,  and,  at  times,  a  Sluder  speculum 
which  is  a  longer,  stronger,  wider-bladed  model  of  the  Killian.  Special 
emphasis  is  laid  upon  the  fact  that  proper  models  of  the  knives  must  be 


Fig.  11. — On  the  right  the  angle  knife  is  shown  in  the  sagittal  plane,  ready  for 
insertion  under  the  middle  turbinate.  On  the  left  it  is  shown  in  position  for  the 
forward  and  downward  rut.  It  has  been  introduced  into  the  infundibulura  and 
rotated  'M  degrees  inward — i.  e.,  toward  the  septum  nasi.  The  heavy  lined  a-b 
shows  diagrammatically  the  line  of  this  first  cut,  which  may  be  accomplished  in 
one  stroke  or  two,  according  to  the  surgeon's  election. 

used.  Too  large  a  knife  takes  up  too  much  space,  bites  more  bone  than 
it  can  cut,  may  iiKid\-ertently  enter  the  orbit  and  is  much  more  likelv 
to  have  its  cuttmg  angle  portion  broken.  The  knife,  for  this  reason, 
must  not  be  tempered  too  hard. 

To  open  the  anterior  cells,  those  about  the  infundibulum  and  the  floor 
of  the  frontal  sinus,  the  knife  is  pushe<l  up  into  the  infundibuliun. 
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sao-ittally  uiuler  the  anterior  tliird  of  the  middle  turbinate  as  far  as  the 
uncinate  process,  as  high  as  the  cribriform  i)late,  with  its  cutting  edge 
facing  forward.  It  is  then  rotated  inward  and  drawn  forward  and  down- 
ward (Fig.  11).    This  cuts  open  the  foremost  and  uppermost  wall  of  the 


Iiu.  12.— Shows  the  angle  knife  introduced  between  the  sei)tuni  and  middle  turbi- 
nate. It  has  passed  1  cm.  l)ack  to  the  first  cut  ah)n{>;  the  cribriform  phite.  The 
dotted  hne  A'  shows  it  to  have  been  rotated  outward  until  its  cutting  edges  point 
^0  degrees  above  the  horizontal.  The  tip  of  the  nose  has,  at  the  same  time,  been 
forcil)ly  elevated.     The  heavy  dotted  line  a-b  shows  the  line  of  cut. 

ethmoid  capsiile,  and  opens  up  the  outlet  of  the  frontal  sinus.  If  this 
latter  is  insufficient  the  knife  is  reintroduced  in  the  hiatus  semilunaris 
with  the  cutting  edge  forward  and  downward  in  the  uppermost  limit. 
A  down-pull  now  removes  the  uncinate  process,  and  the  knife  may  be 
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engaged  in  the  floor  of  the  frontal  sinus  and  a  fair  opening  secured,  which 
may  then  be  enlarged  l)y  any  means  thought  desirable.     During  these 


Fk;.  13. — Shows  tlic  knife  introduced  sagittally  under  (lateral  to)  the  middle 
turbinate  for  the  purpose  of  cutting  into  the  capsule  of  the  ethmoid.  The  dotted 
line.s  1-2-S  show  the  successive  cuts  from  above  downward.  These  cuts  may  be 
readily  made  to  enter  the  orbit  by  inclining  the  cutting  edges  30  degrees  outward. 
!n  the  conservative  emploj'^ment  of  tills  technic,  this  employment  of  the  knife  may 
be  omitted. 


manipulations  the  cutting  is  always  away  from  danger.     To  complete 
the  removal  of  the  anterior  ethmoidal  cells  the  knife  is  introduced  along 
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the  cribriform  plate  with  its  smooth  elbow  uppermost,  and  rotated 
until  its  cutting  edge  points  outward,  1  cm.  back  of  the  first  incision. 
The  pull  is  forward,  the  tip  of  the  nose  being  forcibly  elevated  in  order  to 
obtain  the  proper  direction.  Second  and  third  cuts  are  made,  each 
1  cm.  back  of  the  one  preceding,  so  that  the  whole  anterior  portion  of  the 
ethmoid  capsule  is  free.  It  is  now  pushed  downward  into  the  nose  and 
removed  with  a  snare.  If  desired  the  orbit  may  be  oj^ened  I^y  the  same 
procedure  for  the  intranasal  drainage  of  orbit  phlegmons. 

To  attack  the  sphenoid  and  postethmoid  cells,  if  the  septum  is  deviated 
toward  that  side  the  long-bladed  speculum  is  used  to  forcibly  crush  the 
septum  into  the  opposite  naris,  and  retain  it  there  until  the  accomplish- 
ment of  the  operation.  The  knife  is  now  introduced  along  the  cribriform 
plate  as  before  until  the  anterior  face  of  the  sphenoid  is  reached  at  its 
uppermost  limit.  With  a  little  force  the  knife  enters  the  sphenoid  cavity, 
is  turned  inward  and  made  to  cut  inward  and  downward  along  the  septal 
wall  of  the  sphenoid  until  dense  bone  near  the  floor  is  encountered. 
Reintroduced  and  turned  30  degrees  outward  a  similar  external  cut  is 
made  which  usually  includes  a  considerable  part  of  the  wall  separating 
the  postethmoidal  from  the  sphenoidal  cell,  and  the  whole  face  of  the 
sphenoid  may  now  be  removed  with  the  Knight  forceps,  long  model. 
Often  the  floor  of  the  sphenoid  may  now  also  be  removed  with  this 
forceps. 

Sluder  claims  that  this  very  rapid  method,  for  he  has  done  all  this  in 
two  minutes,  may  be  made  as  conservative  or  as  radical  as  the  case  may 
require.  Absolute  safety  in  trained  hands  is  assured,  and  cells  may  thus 
be  reached  that  would  not  be  touched  by  any  other  technic.  Drainage 
of  all,  including  the  frontal,  is  assured. 

Hay  Fever.  Many  cases  of  hyperesthetic  rhinitis,  formerly  thought 
to  be  of  other  than  pollen  origin,  have  been  proved  by  W.  Scheppegrell''^ 
to  be  in  reality  due  to  certain  plants  which  pollinate  at  unusual  times 
of  the  year,  but  this  would  probably  apply  only  to  the  Southern  States, 
since  in  the  North,  during  the  winter  months,  all  vegetation  is  at  a  stand- 
still. The  tests  were  mostly  made  in  the  vicinity  of  New  Orleans,  and 
with  the  "atmospheric-pollen  plates"  described  last  year.  Certainly 
the  results  of  these  tests  are  surprising,  since,  for  instance,  a  form  of 
hay  fever,  hitherto  unrecognized,  was  found  to  exist  in  February  and 
to  be  due  to  the  pollen  of  the  usual  meadow  grass,  which  in  higher 
latitudes  does  not  bloom  until  June.  Also,  hay  fever  in  December  and 
January  is  due  to  the  false  wormwood,  a  perennial  bloomer,  while  the 
mountain  cedar  accounts  for  a  certain  number  of  midwinter  cases. 
These  diagnoses  were  all  controlled  by  biological  tests.  Dust  plays  an 
important  part  in  the  production  of  hay  fever  in  two  ways:  by  irritating 
the  sensitive  mucous  membrane,  and  by  usually  containing  large  amounts 
of  atmospheric  pollen.  The  plates,  carried  on  railway  trains  and  in 
automobiles,  proved  this,  and,  furthermore,  a  rain  of  long  enough  dura- 
tion to  allow  the  patient  to  recover  from  the  effects  of  the  pollen  already 
inhaled  gives  relief  to  the  pollen  subject.    Wet  pollen  is  not  irritative 

"  Laryngoscope,  August,  1917. 
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after  it  has  again  dried,  as  the  toxic  properties  are  removed  by  sub- 
mersion in  large  amounts  of  water. 
Scheppegrell  summarizes  as  follows: 

1.  Hay  fever  is  the  most  important  and  common  form  of  hyper- 
esthetic  rhinitis. 

2.  Many  cases  of  hyperesthetic  rhinitis  of  unknown  origin  are  really 
due  to  atmospheric  pollens  and  are  therefore  true  hay  fever. 

3.  The  irritating  effects  of  dust  are  often  due  to  the  presence  of  hay- 
fever  pollens. 

4.  In  hay  fever,  there  is  both  a  direct  (local)  and  indirect  (constitu- 
tional) effect  of  the  pollens. 

5.  The  recognition  of  the  pollens  which  cause  hay  fever  is  important 
from  both  a  therapeutic  and  prophylactic  stand-point. 

6.  In  cases  in  which  an  attack  of  hay  fever  would  be  a  serious  com- 
plication the  patient  may  be  protected  by  the  solvent  action  of  water  on 
the  atmospheric  pollens. 

Those  who  have  done  any  pollen  desensitization  work  know  that  the 
ordinary  watery  extracts  are  unstable  and  rapidly  deteriorate,  losing 
their  potency,  according  to  some  workers,  in  a  few  weeks  after  prepara- 
tion. Clock**^  has  been  able  to  prepare  stable  pollen  antigens  by  extract- 
ing the  pollen  in  (36f  per  cent,  glycerol  and  33|  per  cent,  saturated  sodium 
chloride  solution.  This  remains  stable  and  potent,  and  also  sterile. 
He  makes  a  "combined"  extract  by  using  equal  parts  by  weight  of  the 
pollens  of  timothy,  red  top,  June  grass,  orchard  grass,  rye,  sorrel,  dock, 
daisy,  maise,  ragweed  and  golden  rod,  as  these  are  the  acce])ted  causes 
of  the  great  majority  of  both  vernal  and  autumnal  hay  fever. 

Cooke,  Flood  and  Coca^  have  made  careful  laboratory  studies  into 
the  question  of  the  hypersensitiveness  of  certain  individuals  to  pollen 
and  to  the  question  of  the  toxic  qualities  of  the  pollen  itself.  x\ssembling 
the  available  facts,  clinical  and  experimental,  relating  to  hay  fever,  they 
formulate  the  following  conception  of  that  form,  and  indeed  of  all  forms, 
of  human  sensitization: 

1.  Hay  fever  is  the  clinical  symptomatic  expression  of  local  hyper- 
sensitixeness.    The  active  pollen  substances  are  not  toxins. 

2.  The  hypersensitiveness  is  established  spontaneously  and  never  by 
immunological  process.  Tliis  has  been  shown  in  two  ways:  (a)  by  the 
observation  of  Dunbar,  confirmed  by  Cooke,  that  individuals  may  be 
sensitive  to  i)ollens  of  plants  that  are  indigenous  in  foreign  countries  and 
with  which  they  have  never  come  in  contact,  and  (6)  by  the  observation 
by  Cooke  that  individuals  who  are  naturally  sensitive  to  one  protein 
only  cannot  be  artificially  sensitized  to  another  protein,  either  animal 
or  vegetable. 

3.  The  sensitization  is  not  directly  inherited,  although  the  tendency 
to  spontaneous  sensitization  is  inherited  as  a  dominant  character. 

4.  The  antibody-like  substances  of  human  sensitization  are  not 
demonstrable  in  the  blood  of  sensitive  persons  by  any  of  the  immunity 
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reactions.  They  are  present  in  the  cells  of  the  sensitive  tissues.  They 
cannot  be  increased  artificially  hy  the  usual  process  of  immunization. 

5.  The  mechanism  of  the  alleviating  ellect  of  specific,  i.  c,  vaccine 
therapy  is  the  same  as  that  of  desensitization  in  experimental  anaphy- 
laxis. The  freedom  from  symptoms  lasts  as  long  as  the  respective  "anti- 
genic" substances  remain  in  combination  with  the  antibody-like  sub- 
stances in  the  tissues. 

General  Anesthesia.  Wishart^-  protests  against  the  growing  ten- 
dency to  do  nose  and  throat  operations  under  ether,  and  calls  attention 
to  the  danger  of  using  adrenalin  when  a  general  anesthetic  is  used.  In 
addition,  it  is  a  well-known  fact  that  adrenalin  will  have  little  effect  as  an 
astringent  in  the  nose  of  an  etherized  person,  although  if  applied  prior 
to  the  administration  of  ether  its  action  remains  positive. 


Fig.  14. — The  approximate  line  of  the  saw  cut. 

McCarty  and  Davis*^  have  investigated  the  warm  ether-vapor  idea 
and  find  that  it  does  not  hold.  They  found  that  the  amount  of  heat 
taken  from  the  body  to  warm  cold  ether  vapor  was  so  small  that  it  was 
a  negligible  factor  in  lowering  body  temperature  and  in  producing  shock; 
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that  the  warming  of  the  vapor  administered  is  accompHshed  in  the  mouth, 
pharynx  and  trachea,  so  that  the  vapor  reaches  the  alveoH  at  body  tem- 
perature; that  with  warm  ether  no  less  amount  is  required  than  when  it 
is  cold;  that  cold  ether  is  not  more  irritating  to  mucous  membranes 
than  warm  ether;  and  that  no  more  mucus  or  saliva  are  secreted  with 
the  cold  than  with  the  warm. 


Fig.  15. — The  saw  cut  almost  complete. 


Resection  of  the  Superior  Maxilla  Retaining  the  Floor  of  the  Orbit. 
While  the  accepted  form  of  operation  for  excision  of  the  sui)erior 
maxilla  does  not  leave  nearly  as  much  deformity  as  might  be  expected, 
it  is  still  an  advantage  to  retain  the  floor  of  the  orbit  in  those  cases 
in  which  the  maliuMiant  disease  has  not  invaded  this  structure.  The 
operation  performed  by  VanIIook*Ms  begun  and  carried  out  in  the  usual 
way  luitil  the  point  of  separation  from  the  ori)it  is  reached.  At  this 
juncture  the  contents  of  the  orbit,  including  the  periosteum,  are  held  up 
with  a  spatulous  retractor.  A  grooved  director  is  bent  into  the  form  of 
a  hook  and  passed  into  the  orbital  cavity  until  the  sphenomaxillary 
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fissure  is  found  and  tlie  point  passed  out  into  the  zygomatic  fossa,  where 
a  silk  loop  is  attached,  to  which,  in  turn,  is  attached  a  (ligli  saw.  The 
same  director  is  now  passed  toward  the  inner  side  of  the  orbit,  and 
caused  to  perforate  the  thin  hone  hack  of  the  lacrimal  groove,  into  the 
nose,  where  it  can  be  made  to  emerge  from  the  bony  nasal  cavity.  Here 
it  is  again  threaded  and  withdrawn,  the  silk  attached  in  the  orbit  and 
the  Gigli  saw  drawn  through  into  the  nose,  crossing  the  orbit  above.  This 
cut  of  the  saw,  from  the  sphenomaxillary  fissure  across  the  floor  of  the 
orbit  and  through  the  lacrimal  groove  into  the  nose  detaches  the  upper 
portion  of  the  maxilla,  but  leaves  the  floor  of  the  orbit  intact  except  for 
the  line  of  the  cut.  It  thus  accomplishes  at  once  three  of  the  classical 
steps  of  the  operation,  dividing  the  malar  bone,  separating  the  superior 
maxilla  from  its  orbital  connection  and  transecting  the  nasal  process  of 
the  upper  jaw  bone. 

THROAT  AND  LARYNX. 

Asthma.  As  I  stated  last  year,  asthma  is  a  fit  study  for  the  laryng- 
ologist,  formerly  because  it  was  considered  due  to  irritation  caused  by 
malformations  and  abnormalities  of  the  iiose  and  latterly  because  it  is 
believed  by  many  to  be  due  to  a  sensitization  to  certain  foreign  antigens, 
the  bacterial  ones  at  least  gaining  access  to  the  subject  through  primary 
mvasion  of  the  nose  and  throat.  A  still  broader  reason  is  that  the 
laryngologist,  since  the  introduction  of  air-passage  endoscopy,  now  lays 
claim  to  many  parts  of  the  field  formerly  in  the  care  of  the  internist 
alone.  ]\Iuch  good  research  work  has  been  done,  proving  by  dermal, 
complement-fixation  and  agglutination  tests  that  the  entrance  of 
foreign  substances  into  the  system  is  the  cause  of  bronchial  asthma  in  a 
large  proportion  of  cases. 

The  work  of  Chandler  Walker^^  at  the  Peter  Bent  Brigham  Hospital 
is  of  peculiar  interest  as  a  statistical  study  of  150  cases  that  have  l)een 
worked  out  to  a  conclusion.  The  study  has  been  made  because  of  the 
close  relationship  between  the  symptoms  of  bronchial  asthma  in  man 
and  those  of  anaphylaxis  in  animals  and  the  part  played  by  protein 
sensitization  as  a  cause  of  bronchial  asthma.  For  instance,  if  a  bronchial 
asthmatic  who  is  sensitive  to  some  protein  be  injected  subcutaneously 
with  a  small  amount  of  this  protein,  he  will  shortly  have  an  attack  of 
bronchial  asthma,  with  difficulty  at  first  in  expiring,  and  only  later,  as  the 
lungs  became  distended,  in  inspiring  also.  The  injection  of  epinephrin 
at  once  relieves  the  attack  and  the  lungs  expand  properly.  Thus,  attacks 
of  bronchial  asthma  and  anaphylaxis  are  similar  in  that  both  may  be 
caused  by  proteins,  and  the  symptoms  are  similar  in  that  there  is 
labored  respiration.  Pathologically  the  two  conditions  are  alike,  in  that 
there  is  distention  of  the  lungs,  and,  furthermore,  in  animals  there  is 
stenosis  of  the  bronchioles;  in  the  human  body  there  is  evidence  of  this 
from  the  carbon  dioxide  content  of  the  alveolar  air.  And,  lastly,  both 
conditions  are  relieved  by  epinephrin. 

The  author  uses  the  cutaneous  test  to  demonstrate  the  protein  causing 
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the  asthma,  making  a  nimiber  of  small  cuts  in  the  skin,  without  drawing 
blood,  placing  on  each  the  protein  substance  to  be  tested  and  adding  a 
drop  of  tenth-normal  sodium  hydroxide  solution  to  dissolve  it  and  permit 
rapid  absorption.  This  is  washed  off  in  half  an  hour  and  the  size  of  the 
reaction,  if  any,  noted,  and  compared  with  a  control.  The  smallest 
reaction  must  measure  at  least  0.5  cm.  in  diameter  to  be  called  positive. 

Of  150  asthmatics  so  tested  S3  were  found  sensitive  to  some  protein 
as  follows:  Horse,  20  per  cent.;  wheat.  Staphylococcus  aureus  and  early 
pollens,  15  per  cent,  each;  late  pollens,  10  per  cent.;  cat,  5  per  cent.; 
Staphylococcus  albus,  3  per  cent.;  miscellaneous  proteins,  7  per  cent.; 
in  the  remainmg  10  per  cent,  there  was  multiple  sensitization.  In  the 
miscellaneous  group  one  patient  was  sensitive  to  casein,  one  to  egg,  two 
to  chicken  meat,  one  to  feathers  and  one  to  flax  seed.  Only  a  small 
portion  of  those  patients  sensitive  to  horse  dandruff  were  sensitive  to 
horse  serum,  so  that  the  danger  of  injecting  an  asthmatic  with  moderate 
amounts  of  curative  sera  is  limited  to  rare  cases.  This  holds  true  with 
other  proteins  from  the  same  animal;  for  example,  in  beef  animals  the 
patient  may  be  sensitized  to  all  or  one  only  of  the  following ;  meat,  milk, 
seriun  or  hair;  of  the  fowl :  feathers,  meat,  egg;  sheep :  wool,  meat,  serum, 
etc.  The  skin  reaction  is  a  specific  test  in  separating  these  more  or  less 
closely  related  proteins. 

Of  the  non-sensitive  group  in  the  150  cases  studied,  it  is  considered 
that  possibly  an  intradermal  test  might  show  sensitization  to  some  of  the 
bacterial  proteins  other  than  the  common  ones  used  in  the  al)ove  tests. 

The  asthmatics  are  divided  then  into  two  groups,  the  sensitive  and 
non-sensitive,  and  each  has  some  other  curious  and  interesting  features. 
No  patient  that  had  onset  of  asthma  after  the  fortieth  year  gave  a  positive 
skin  test  and  one-half  of  the  sensitive  patients  began  to  have  asthma 
previous  to  the  age  of  twenty.  On  the  other  hand,  40  per  cent,  of  the 
non-sensitive  patients  had  onset  of  asthma  after  the  fortieth  year,  and 
only  15  per  cent,  had  onset  of  asthma  previous  to  the  age  of  twenty. 
Only  1  per  cent,  of  sensitive  patients  had  cartliorenal  disease,  whereas 
20  per  cent,  of  the  non-sensitive  patients  had  this  complication.  Chronic 
bronchitis  was  a  complication  in  only  a  small  number  of  the  sensitive 
patients,  but  it  was  present  in  nearly  all  of  the  non-sensitive  group.  To 
sum  up  these  statements:  The  patient  that  has  onset  of  asthma  early 
m  life  is  usually  sensiti\'e  to  some  protein,  does  not  usually  have  chronic 
bronchitis  and  rarely  cardiorenal  trouble.  The  patient  with  onset  of 
asthma  after  the  age  of  forty  is  Jiot  sensitive  to  proteins,  has  chronic 
bronchitis  often,  and  frequently  cardiorenal  disease. 

Brown^'  believes  that  whether  we  accept  the  anaphylactic  theory  of 
the  causation  of  asthma  by  the  absorption  of  foreign  proteins  or  the 
older  reflex  theory  the  nose  is  the  seat  of  the  trouble,  and  especially 
the  ethmoid  labyrinth.  In  either  case,  however,  there  must  be  some 
other  underlying  etiological  factor,  because  the  same  conditions  present 
themselves  in  the  naris  many  times  while  only  a  few  develop  asthma. 
The  reflex  theory  implies  that  these  attacks  are  brought  about  by  an 
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irritant  in  the  naris  or  some  other  part  of  the  body,  causing  a  reflex 
stimulation  of  the  smooth  muscle  of  the  smaller  bronchi.  In  the  nose 
this  might  come  from  a  contact  of  the  ethmoid  with  the  septum  or  the 
altered  secretion.  Twenty-seven  cases  of  asthma  are  reported,  with  the 
ages  ranging  from  four  to  sLxty-two.  All  were  severe  types,  and  in  all 
there  was  demonstrable  some  involvement  of  the  ethmoids.  This  w^as  a 
constant  factor,  though  other  pathological  conditions  frequently  existed. 
Only  5  of  the  cases  had  ethmoid  suppuration  and  it  is  believed  that  the 
probable  reason  that  these  cases  do  not  develop  asthma  more  frequently 
is  that  suppuration  of  any  length  of  time  will  cause  a  degeneration  of  the 
normal  mucous  membrane  and  the  ner^'e  terminals.  Brown  believes 
that  there  must  be  some  underlying  factor  that  produces  the  asthma, 
and  he  designates  this  the  neurotic  state  of  the  individual,  which  is 
not  altogether  satisfactory.  He  thinks  some  attacks  of  asthma  are  purely 
reflex.  The  marked  association  of  asthma  and  ethmoiditis  has  long  been 
recognized  by  rhinologists,  and  often  great  improvement  follows  removal 
of  pathological  lesions.  In  the  series  reported,  there  were  6  complete 
recoveries,  12  decidedly  improved,  7  but  slightly  improved,  and  2  not 
improved  at  all,  by  complete  operation. 

Walker,  quoted  above,  has  followed  the  desensitization  line  of  treat- 
ment exclusively.  In  the  non-sensitive  group  this  was  disappointing. 
A  number  of  cases  were  relieved  by  vaccines  of  a  diphtheroid  organism, 
used  because  it  was  the  predominating  one  in  the  sputum,  and  whether 
stock  or  autogenous,  seemed  to  make  but  little  difference.  In  those 
patients  whose  sera  agglutinated  strains  of  the  Staphylococcus  aureus, 
stock  vaccines  of  this  organism  gave  very  satisfactory-  results,  though 
the  relief  only  continued  for  a  few  months  after  cessation  of  treatment. 
A  good  prognosis  can  be  given  for  those  included  in  the  sensitive  group. 
If  the  sensitization  is  to  a  food  protein,  omission  of  that  food  from  the 
diet  is  followed  by  relief  from  asthma  unless  there  is  a  marked  chronic 
bronchitis,  in  which  case  vaccines  made  from  the  organisms  m  the  sputum 
are  greatly  beneficial.  Those  patients  who  are  sensitive  to  bacterial 
proteins  are  successfully  treated  with  stock  vaccines  of  the  particular 
organism  they  are  sensitive  to.  Overdosing,  especially  at  first,  will  produce 
an  asthmatic  attack.  Those  who  are  sensitive  to  horse  dandruff  and  cat 
hair  can  be  desensitized  by  the  use  of  these  proteins,  but  horse  asthmatics 
are  not  relieved  by  horse  senrni,  unless  sensitive  to  the  latter  also.  In  the 
latter  case,  desensitization  is  quite  feasible.  There  is,  therefore,  a  speci- 
ficity among  proteins  in  the  cause  and  treatment  of  bronchial  asthma. 
"Colds"  often  precipitate  asthmatic  attacks,  and  there  seems  to  be  two 
types  of  "colds,"  one  of  which  is  anaphylactic  and  may  be  controlled 
by  proper  treatment  with  proteins,  while  the  other  is  bacterial  and 
frequently  relieved  or  prevented  by  vaccines.  If  the  asthma  is  caused 
by  bacterial  proteins  the  foci  containing  them  shoidd  be  removed, 
whether  in  the  tonsils,  the  teeth,  the  sinuses  or  elsewhere. 

Secord^^  reports  bronchial  asthmatics  cured  up  to  a  period  of  two 
years  by  autogenous  vaccine  made  from  the  sputum.    Frequently  these 
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organisms  are  the  Streptococcus  viridans,  or  the  Streptococcus  hemolyticus, 
and  the  dosage  at  the  start  for  an  adult  is  100,000,000,  feeling  his  way 
cautiously  until  the  dose  that  will  produce  local  reaction  is  determined 
and  then  aiming  to  produce  local,  but  avoiding  general,  reaction  at  each 
dose.  Very  often  the  asthma  has  ceased  after  the  first  injection,  and 
improvement  follows  in  nearly  all  cases. 

AukP*  advocates,  in  certain  selected  cases,  an  immunization  treatment 
that  in  his  hands  has  proved  of  value.  The  patients  selected  are  those 
who  have  no  other  disease  and  not  enough  chronic  bronchitis  to  cause 
dyspnea  between  the  asthmatic  attacks.  One-third  gram  of  peptone 
dissolved  in  5  c.c.  distilled  water  at  body  temperature  is  injected  three  or 
four  days  the  first  week.  This  is  increased  to  |  gram  the  second  week  and 
1  gram  the  third  week,  which  is  often  sufficient,  although  some  cases 
require  treatment  at  the  same  dose  for  two  or  three  weeks  longer.  There 
is  no  apparent  constitutional  reaction,  and  often  the  benefit  is  great. 

Intubation.  A  method  of  retaining  the  intubation  tube  in  the  throats 
of  those  children  in  whom  it  is  constantly  being  expelled  has  been 
described  by  Polverini  and  advocated  by  Bernasconi."^  The  technic 
consists  in  using  an  O'Dwyer  tube  with  two  small  holes  drilled  at  the 
front  instead  of  the  one  usually  found.  Introducing  the  finger  into  the 
throat,  as  for  ordinary  intubation,  an  ordinary  long  and  stout  needle, 
carrying  a  long,  strong  silk  thread,  is  inserted  into  the  neck  exactly  on  the 
median  line  and  is  passed  through  the  thyroid  membrane  at  the  junction 
of  the  lower  and  middle  thirds.  The  point  of  the  entering  needle  is  felt 
by  the  index  finger  in  the  throat  and  is  guided  upward  until  it  can  be 
seized  and  drawn  out  of  the  mouth,  the  ends  of  the  thread  projecting 
below.  The  upper  end  is  passed  through  the  two  holes  in  the  intubation 
tube  and  tied  in  a  double  knot  about  60  cm.  below  the  upper  free  ends 
of  the  thread.  Intubation  is  now  done  and  the  lower  thread  ends  draA\Ti 
tight  and  tied  over  a  roll  of  gauze  on  the  front  of  the  neck.  This  is 
protected  from  infection  by  a  gauze  dressing.  The  tube  can  readily  be 
withdrawn  by  pulling  on  the  upper  ends,  although,  if  it  is  likely  to  be 
worn  for  some  time,  it  is  better  to  cut  them  oft".  This  method  is  com- 
paratixTJy  simple  and  of  value  when  the  alternative  is  tracheotomy.  It  is 
always  reliable  and  has  been  in  use  for  over  ten  years  by  the  author  of 
this  method.  There  are  no  bloodvessels  or  nerves  in  this  region  to  be 
injured  and  the  needle  passes  readily  through  the  aponeurosis,  the 
thyroid  membrane,  and  adipose  tissue. 

The  Larynx.  Chevalier  Jackson,''"  as  usual,  has  some  new  ideas  on 
laryngeal  and  endoscopic  procedures,  and  his  latest  he  terms  the  ortho- 
pedic treatment  of  laryngeal  stenosis,  a  pathological  condition  that  at  one 
time  or  another  has  baffled  nearly  every  laryngologist.  The  method  has 
been  in  use  by  the  author  for  years,  and  consists  in  using  a  small  tracheal 
tube  in  order  that  air  may  be  able  to  leak  past  into  and  through  the 
larynx,  for  tlie  j)ntirnt  nnist  be  tested  as  to  his  ability  to  breathe  through 
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the  mouth  and  must  have  his  confidence  estabUshed  before  the  tracheal 
wound  is  allowed  to  close.  A  rubber  cork  with  a  slot  cut  in  it  is  inserted 
into  the  tracheal  cannula  so  that  it  diminishes  but  does  not  altogether 
obstruct  cannular  breathing.  The  cork  is  gradually  pushed  in  tighter 
until  no  air  at  all  is  passing  through  the  cannular  outlet,  and  a  solid 
cork  can  be  worn  while  the  patient  is  awake.  If  it  can  also  be  used  with 
the  patient  asleep  and  without  any  indrawing  at  the  gutteral  fossa,  at 
the  epigastrium  or  around  the  clavicles,  the  cannula  may  be  removed 
permanently.  By  the  orthopedic  action  of  the  method  is  meant  that  in 
those  cases  in  which  there  is  more  or  less  fixation  of  the  crico-arytenoid 
joint  due  to  arthritis,  perichondritis  or  cicatricial  adhesions,  the  enforced 
effort  of  compelling  the  patient  to  breathe  through  the  larynx  forces  the 
maximum  possible  arytenoid  movement  on  the  larynx,  which  tends  to 
limber  up  the  stiffened  joint  and  develop  atrophied  muscles.  This  pull 
will,  in  time,  enlarge  a  cicatricially  contracted  glottis,  and  the  effect  is 
often  marked  in  purely  paralytic  conditions,  especially  if  undertaken 
soon  after  the  trouble  starts.  Great  success  is  attainable  in  children  in 
whom  the  tendency  of  natural  growth  and  development  is  of  great 
assistance;  but  a  nurse  especially  qualified  in  tracheal  work  is  a  sine 
qua  non,  because  the  greatest  good  judgment  is  required  in  regulating 
the  air  supplied  by  the  slotted  cork,  especially  during  the  night. 

Endoscopy.  Lynch^^  advocates  the  use  of  suspension  in  all  cases  of 
bronchoscopy  and  esophagoscopy  in  children,  as  it  makes  the  introduc- 
tion and  manipulation  of  the  tubes  a  much  simpler  matter;  and  besides, 
often  the  suspension  spatula  itself  will  be  sufficient  without  the  passage 
of  a  tube  of  any  kind.  He  cites  several  such  instances  in  which  no  tube 
was  passed.  In  one  a  watermelon  seed  was  coughed  out  as  soon  as  the 
child  was  suspended  and  the  cords  separated  by  elevators,  and  a  mass  of 
insufflated  peanuts  in  the  trachea  was  removed  by  forceps  anrl  suction 
alone.  Lynch  believes,  with  Jackson,  that  no  general  anesthesia  should 
be  given  in  children,  but  he  paints  the  larynx  with  cocaine  after  the 
child  is  suspended.  Infants  and  young  children  are  ideal  subjects  for 
suspension  because  of  the  undeveloped  musculature,  their  flexible  necks 
and  the  short  distance  of  the  larynx  from  the  teeth.  The  greatest  per- 
centage of  foreign  bodies  occur  in  children  and  also  the  greatest  numbei 
of  postoperative  reactions  and  edemas  due  to  traumatism  in  passing  the 
endoscopes. 

The  method  of  using  combined  suspension  and  bronchoscopy  is  slightly 
different  in  several  details  from  that  used  when  intralarvngeal  surgerv 
is  needed  and  the  anterior  commissure  must  be  inspected.  For  broncho- 
scopic  pur{)oses  the  head  of  the  table  is  not  dropped  and  the  jxitient's 
head  is  flexed  rather  than  extended.  Just  sufficient  extension  bv  moving 
the  horizontal  crane  outward  is  made  to  bring  into  ^■iew  the  posterior 
two-thirds  of  the  larynx  and  the  neck  is  straightened  bv  the  elevation 
of  the  travelling  crane,  with  the  patient's  head  still  on  the  table.  Either 
the  spatula  or  the  end  of  the  tul)e  may  be  used  to  pick  up  the  epiglottis 
and  the  way  is  clear  to  pass  the  tube  either  into  the  trachea  or  esophagus 
with  the  greatest  ease,  by  direct  vision,  and,  with  the  use  of  retraction, 

'""  Laryngoscope,  July,  1917, 
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to  separate  the  cords,  without  its  coming  into  contact  with  the  larynx 
at  all  until  the  end  is  safely  through  and  there  is  no  further  danger  of 
laryngeal  injury.  By  mo^•ing  the  crane  and  the  head  the  tube  may 
now  be  passed  into  any  bronchus  at  will,  and  with  deliberation  and 
accuracy.  During  all  this  procedure  the  child,  firmly  wrapped  in  a  sheet, 
is  much  more  immovable,  once  it  is  in  suspension,  than  when  held  in  the 
ordinary  manner.  Lynch  emphasizes  the  point  that  there  is  no  hesitation 
about  withdrawing  the  tube  owing  to  the  ease  with  which  reintroduction 
can  be  accomplished,  and,  if  tracheotomy  should  have  to  be  done,  the 
patient  is  in  an  ideal  position. 

The  use  of  endoscopy  in  tracheohronchial  diphtheria  has  been  pointed 
out  by  Lynch^^  on  several  occasions,  who  believes  that  diphtheria  is 
primary  in  the  trachea  or  bronchi  in  a  much  larger  proportion  of  cases 
than  is  supposed,  the  membrane  spreading  downward  or  upward,  but 
often  without  invasion  of  the  larvnx  or  fauces.  These  cases  alwavs 
give  negatne  cultures  because  the  true  seat  of  the  trouble  is  not  cultured 
at  all  and  are  frequently  diagnosed  bronchial  pneumonia,  although  the 
clinical  picture,  if  understood,  is  a  distinct  one.  This  form  of  diphtheria 
has  a  very  insidious  onset,  the  first  symptoms  noted  being  frequently 
the  dyspnea  caused  l)y  the  encroachment  of  the  membrane  on  the 
patient's  breathing  space.  Also,  these  cases,  without  bronchoscopic 
treatment,  have  a  very  high  mortality,  as  intubation,  even  with  long 
tubes,  and  tracheotomy  are  too  high  to  relieve  the  obstruction.  Further- 
more, if  tracheotomy  is  done  and  the  membrane  removed  through  the 
tracheotomy  wound,  italways  reforms  and  the  patient  dies.  By  broncho- 
scopic removal  of  these  obstructing  casts  the  author  has  been  able  to 
establish  a  recovery  rate  of  64.6  per  cent.,  even  including  those  cases 
which  were  in  extremis  when  brought  to  the  hospital.  In  these  cases  the 
voice  is  never  lost  and  there  is  only  an  occasional  cough  and  slight 
stridor,  much  resembling  an  ordinary  cold.  Late  in  the  course  of  the 
disease  there  is  a  ballooning  of  the  chest  due  to  difficult  expiration,  giving 
an  asthmatic  type  of  breathing. 

Bronchoscopic  examination,  without  anesthesia,  local  or  general,  is 
easily  borne,  without  shock,  even  in  cases  of  pneumonia.  ^Mechanical 
removal  of  the  membrane  through  the  bronchoscope  is  not  difficult  if 
the  case  is  recognized  fairly  early  in  the  disease,  and  with  the  adminis- 
tration of  appropriate  doses  of  antitoxin  gives  a  very  favorable  prognosis. 
There  is  only  a  small  amount  of  bleeding  compared  with  that  obtained 
if  the  membrane  is  forcibly  stripped  from  the  tonsils  and  larynx.  Suc- 
tion is  employed  for  the  purpose  through  a  small  suction  tube  and  not 
more  than  a  vacuum  of  fi\e  inches  used.  jNIorc  vacuum  will  cause 
increased  l)leeding  and  will  injure  the  mucous  membrane  wherever  the 
tip  of  the  tube  comes  in  contact  with  it.  After  the  removal  of  the 
dii)htheritic  membrane  the  tracheobronchi  are  swabbed  or  sprayed 
locally  with  antitoxin  in  order  to  control  the  hemorrhage  and  to  prevent, 
in  part,  reformation  of  membrane.  A  long  intubation  tube  is  also 
inserted  to  combat  the  latter  eventuality  and  any  edema  of  the  glottis 
that  may  arise. 

"Transactions  (jf  American  Laryngological,  Rhinological  and  Otological  Society, 
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Fig.  16. — Roentgenogram  showing  (on  left)  opacitj-  of  lower  lobe  of  right  lung, 
due  to  obstruction  of  right  bronchus  by  tumor  shown  in  Fig.  17.  The  right-hand 
side  of  illustration  shows  roentgenogram  taken  after  peroral  bronchoscopic  removal 
of  tumor. 


Fig.  17. — Endobronchial  obstructing  endothelial  tumor  in  a  man,  aged  thirty- 
five  years,  who  complained  of  coughing,  wheezing,  and  "a  sensation  as  of  a  ball 
valve  shutting  off  his  breath,  sometimes  on  insiiiratioii  and  at  other  times  on  expi- 
ration." B,  bronchoscopic  view  down  riglit  main  bronchus.  A,  tumor  presenting 
itself  in  its  self-made  bronchial  enlargement,  when  the  bronchoscopic  tube-mouth 
reached  the  location  at  which  the  view  li  should  appear.  Tumor  removed  with 
forceps  through  a  bronchoscope  passed  through  the  mouth.  Patient  free  from 
symptoms  at  end  of  three  weeks  and  remained  perfectly  well  a  year  and  a  half  later. 
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We  are  all  familiar  with  those  curious  cases  of  chronic  diphtheritic 
membranous  conditions  that  sometimes  are  found  in  the  nose,  and  I  well 
rememl)er  seeing  such  a  one  in  the  service  of  Professor  A.  W.  Watson 
at  the  Philadelphia  Polyclinic,  where  the  membrane  persisted  for  months, 
giving  all  the  time  positive  cultures.  Skillern'^^  reports  a  case  of  chronic 
tracheobronchial  membrane  in  a  child  who  was  brought  in  with  a  history 
of  having  "swallowed"  a  glass  bead,  of  coughing  and  sufl'ocation  spells 
at  night  for  several  months.  There  was  a  history  of  faucial  diphtheria 
nine  months  previously.  Bronchoscopic  examination  showed  ;i  mem- 
branous mass  at  the  lower  lobe  bifurcation  on  the  right  side,  which  left 
bleeding  areas  on  removal.  All  of  this  was  removed  at  two  operations  a 
few  days  apart,  and  the  membrane  was  identical  with  that  of  diphtheria 
and  showed  almost  pure  cultures  of  Klebs-Loffler  bacilli,  which,  however, 
were  not  fatal  for  guinea-pigs. 

x\s  illustrating  the  progress  that  has  been  made  in  bronchoscopy  a 
case  report  by  Jackson^^  of  endoscopic  removal  of  an  endothelioma  of  the 
bronchus  is  of  great  interest.  The  patient,  a  male,  aged  thirty-five  years, 
had  had  for  five  years  wheezing  and  a  feeling  of  compression  in  the  right 
chest  and  some  dyspnea.  There  had  been  some  hemoptysis,  and 
physical  examination  pointed  to  some  obstruction  of  the  right  main 
bronchus.  Bronchoscopy  showed  a  smooth,  round  tumor  almost  filling 
the  dilated  right  bronchus  and  attached  to  the  right  wall  of  the  latter 
just  above  the  orifice  of  the  middle-lobe  bronchus.  As  it  had  the  appear- 
ance of  a  benign  fibroma  it  was  immediately  excised  with  biting  forceps; 
there  was  little  bleeding  and  but  slight  rise  in  temperature,  and  nearly 
all  symptoms  had  disappeared  by  the  end  of  a  few  weeks.  In  spite  of  the 
microscopic  diagnosis  of  endothelioma  the  patient  was  in  splendid  health 
one  and  a  half  years  afterward,  with  no  signs  of  recurrence.  This  case 
shows  us  the  possibilities  of  diagnostic  as  well  as  operative  bronchoscopy, 
and  the  author  concludes  that: 

1.  Diagnostic  bronchoscopy  is  indicated  in  cases  of  monolateral 
"asthma,"  bronchitis,  bronchial  obstruction,  and  in  cases  of  tuberculosis 
where  persistent  search  fails  to  show  tubercle  bacilli. 

2.  Peroral  bronchoscopic  removal  of  an  endobronchial  tumor  is 
feasible  under  local  anesthesia. 

3.  General  anesthesia  might  have  permitted  clotting  of  blood  in  the 
lower  bronchi  before  bechic  expulsion,  involving  septic  risk. 

4.  Peroral  bronchoscopic  removal  may  be  justifiable  in  a  malignant 
endobronchial  growth  if  small,  circumscribed  and  not  ulcerated. 

5.  As  this  is  the  only  recorded  case  of  apparent  cure  of  an  endothelial 
endobronchial  tumor  by  peroral  bronchoscopy,  anrl  only  the  second 
endoscopic  removal  of  any  form  of  malignant  growth  from  a  bronchus, 
it  Avould  be  unwise  to  make  too  many  or  too  sweeping  deiluctions. 

Strictures,  Webs  and  Pouches  of  the  Esophagus.  Guisez^^  reports  a 
technic  for  making  continuous  pressure  on  a  stricture  of  the  esophagus 
and  yet  allow  the  patient  to  be  fed.  The  apparatus  consists  of  a  rubber 
drainage  tube  with  the  upper  and  lower  ends  larger  than  the  diameter 

"  Laryngoscope,  February,  1917. 

"  .•Vmerican  Journal  of  the  Medical  Sciences,  March,  1917. 

^  Rev.  de  laryngol.,  d'otol.,  et  do  rhinol.,  June  15,  1917. 
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of  the  stricture,  so  that  when  once  in  place  it  cannot  be  swallowed  or 
expelled.  The  tube  is  closed  at  the  low^r  end,  which  is  slightly  pointed, 
but  has  lateral  openings  near  the  tip  to  permit  the  passage  of  food.  It  is 
constructed  much  on  the  principle  of  Freer's  self-retaining  frontal  sinus 
tubes.  Emplacement  is  effected  by  passing  an  obturator  into  the  end  of 
the  tube,  the  upper  end  of  which  is  steadied  by  a  silk  cord,  and  the  tube 
put  upon  the  stretch,  which  temporarily  smoothes  out  the  lower  enlarge- 
ment. This  is  then  introduced  below  the  stricture,  when  the  removal 
of  the  obturator  allows  the  lower  enlargement  to  expand  and  the  tube  is 
fastened  in  position.  The  silk  cord  is  now  withdrawn  by  pulling  on  one 
end.  This  mechanism  is  allowed  to  remain  in  for  a  considerable  length 
of  time,  and  the  continuous  pressure  exerted  thus  upon  the  stricture 
results  in  absorption  of  the  fibrous  tissue.  It  may  be  withdrawn  by  the 
use  of  the  esophagoscope  and  replaced  by  a  larger  one  if  necessary. 
Needless  to  say  that  \ev\  small  strictures  must  first  be  dilated  by  ordi- 
nary bouginage  until  of  sufficient  width  to  allow  the  passage  of  a  tube 
of  this  character. 


A 


Fig.  18. — Intubation  tube,     a,  before  tension  on  the  cord;  b,  after  tension 

on  the  cord. 


Fig.  19.— The  intubation  tube,  about  to  enter  the  stricture,  stretched  on 

the  obturator. 

Oppikofer'"'  confirms  Wagcncr's  assertion  that  the  finding  of  frothy 
mucus  in  the  fossa  on  the  side  of  the  larynx,  external  to  the  a ry epiglottic 
fold,  is  presumptive  evidence  of  a  diverticidum  in  the  eso p ha (/u ft,  just  hv\ow 
the  pharynx,  but  also  found  that  it  was  present  in  19  out  of  200  healthy 
persons  examined  as  well  as  in  any  acute  or  chronic  inflammatory 
afiection  of  the  esophagus,  cancer  of  the  larynx,  etc.  1  n  these  cases,  how- 
ever, it  was  not  constant,  and  the  pyriform  sinus  was  never  completely 
filled,  as  would  l)c  the  case  when  a  diverticulum  was  present.  jMosher" 
states  that  diverticula  and  pouches  at  the  upper  end  of  the  esophagus, 
while  not  common,  are  not  exceedingly  rare.    As  described  by  Jackson, 

^''' ('()rrosii()ii(lcn/c-Iil;(tt  fiir  srhwci/.er  Aorztr,  September,  1917. 
6"  Surgery,  CiNtiecolngy  and  Obstetrics,  August,  1917. 
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the  lower  ones  are  formed  by  cicatricial  contraction,  which  pulls  one  side 
of  the  esophagus  out  of  its  normal  {)osition,  therehy  enlarging  it.  'i'hese 
usually  give  very  few  symptoms  and  remain  unrecognized.  The  upper 
ones  may  be  very  small,  holding  but  1  or  2  c.c,  or  they  may  be  very 
large  dilatations,  bulging  out  the  side  of  the  neck.  They  are  seldom  seen 
before  middle  age,  and  may  extend  to  the  level  of  the  lower  border  of  the 
clavicle.  Once  a  pouch  is  started,  the  pressure  and  retention  of  food 
continually  make  it  enlarge,  but  the  causation  of  the  starting  itself  is  in 
doubt.  The  symptoms  are  gradually  increasing  difficulty  in  swallowing, 
until  a  liquid  and  minced  diet  is  the  only  one  that  can  be  taken.  Sooner 
or  later  much  of  this  undigested  food  is  regurgitated  and  there  is  a 
sound  of  gurgUng.  The  pouch  tends  to  empty  itself  at  night,  causing 
coughing  and  strangling.  There  is  no  pain.  Mosher  notes  the  frothy, 
dirty  fluid  in  the  pyriform  sinus  described  by  Wagener  and  Oppikofer, 
and  says  it  can  best  be  demonstrated  by  pressure  on  the  sides  of  the 
larynx.  The  modern  diagnosis  is  made  by  the  fluoroscope,  the  .r-ray 
plate  after  swallowing  bismuth,  and  the  examination  of  the  upper 
esophagus  with  the  well-known  Mosher  ballooning  esophagoscope. 
The  tube  is  passed  into  the  pouch,  preferably  under  morphine,  atropine 
and  ether  anesthesia  and  the  pouch  emptied  by  suction.  It  is  then 
studied  and  the  small  opening  into  the  esophagus  found  by  the  use  of  the 
ballooning  attachment.  This  is  always  placed  anteriorly,  and  is  small 
and  round.  This  opening  may  have  to  be  dilated  before  it  is  large  enough 
to  admit  the  passage  of  the  tube. 


Fig.  20. — Diagrammatic  drawing  to  show  the  result  of  cut  ting  the  common  wall 
between  an  esopliageal  pouch  and  tlie  esoi)hagus.  /,  an  esoi)liageal  poucli  with  its 
large  lumen  and  the  esojiliagus  with  the  small  ojiening  which  the  eso])hagus  has 
when  associated  with  :i  \nnich.  2,  the  effect  of  cutting  two-thirds  of  the  common 
wall  between  the  jiouch  anfl  the  esophagus  (seen  from  the  side).  3,  the  effect  of 
cutting  the  common  wall  between  the  esophageal  pouch  and  the  esophagus  (seen 
from  the  front). 

The  older  operations  for  the  relief  of  this  conditicMi  consisted  in  the 
dilatation  of  the  opening  and  training  the  i)atient  in  the  tcchnic  of  keep- 
ing it  open;  or  in  the  excision  of  the  sac  by  external  operation.  Mosher 
suggests,  and  has  practised  successfully,  an  internal  operation  wjiich  is 
about  to  be  described  and  which  has  given  entire  relief.  It  consists  in 
cutting  away  the  common  wall  between  the  pouch  and  the  esophagus, 
leaving  therefore  a  dilated  esophagus  without  any  pouch  for  the  acciunu- 
lation  of  food  or  any  obstruction  to  its  passage.  The  operation  is  done 
endoscopically  under  ether  with  the  author's  ballooning  esophagoscope. 
The  opening  out  of  the  pouch  is  located  and  a  scissors  punch  passed 
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through  the  operating  window  of  the  scope.  The  common  wall  is  now 
so  located  that  it  bisects  the  transverse  diameter  of  the  esophagoscope 
and  the  first  cut  is  made  in  the  center  of  it,  about  a  quarter  of  an  inch 
long.  There  is  a  little  bleeding  which  is  cleared  by  suction.  These  cuts 
are  continued,  gradually  biting  out  the  common  wall,  until  a  point  is 
reached  an  eighth  of  an  inch  from  the  floor  of  the  pouch,  the  slight  ridge 
being  left  in  order  to  avoid  opening  the  mediastinum.  After-care  consists 
in  abstinence  from  food  for  twenty-four  hours  and  20-grain  doses  of 
bismuth  subnitrate  four  times  during  this  period.  The  patient's  heels 
are  kept  higher  than  his  head  and  he  is  fed  by  rectum  for  two  days. 
At  the  end  of  a  week  a  No.  48  English  bougie  is  passed  every  second  day 
and  the  patient  taught  to  do  it  for  himself  for  a  month  or  so.  In  the 
few  cases  in  which  this  operation  has  been  used,  clinical  symptoms  were 
all  relieved  by  it,  but  the  fate  of  the  remains  of  the  pouch  has  yet  to  be 
determined. 

The  Tonsils.  Last  year  Progressive  Medicine  commented  on  the 
development  and  perfection,  by  Thomas  R.  French,  of  the  technic  of 
transillumination  of  the  tonsil  by  means  of  the  tonsilloscope  as  a  means  of 
determining  the  question  of  pathology  of  this  organ  in  situ  in  the  living 
subject  and  as  affecting  the  question  of  removal.  At  that  time  the 
colorefl  chart  showing  French's  classification  was  not  available.  This 
chart  is  now  presented,  with  the  statement  made  by  Dr.  French  to  the 
writer  that  he  is  more  than  ever  convinced,  after  an  additional  year's 
experience  with  the  method,  that  it  is  of  great  value. 

The  Tonsil  Code.  The  reproductions  of  water-color  illustrations  shown 
represent  transilluminated  tonsils  and  anterior  faucial  pillars  in  situ, 
as  seen  in  the  tonsil  microscope.  The  tonsils  show  the  conditions 
which  present  in  the  microscopic  field  in  the  various  classes  and  also, 
approximately,  their  colors  and  varying  shades  of  colors  in  contrast  to 
the  fixed  shade  of  color  of  the  anterior  pillars. 

The  unvarying  shade  of  red  of  the  anterior  pillars  should  be  used  as  a 
control  to  compare  with  the  aml)er  or  the  varying  shades  of  red  in  the 
different  classes  of  tonsils.  Generally  speaking,  the  greater  the  contrast 
in  color  or  in  the  shades  of  the  same  color  between  the  tonsil  and  the 
anterior  pillar  the  less  the  disease  in  the  tonsil.  The  shade  of  red  of  the 
tonsil  in  Class  (>,  which  is  the  most  diseased  class,  is  always  the  same  as 
that  of  the  anterior  pillar. 

Class  1.  The  tonsil  of  health. 

Clnss  2.  Borderline  conditions. 

Class  3.  Small  chronic  abscesses  near  the  surface. 

Class  4-  Hyperemic  plumes  indicating  the  presence  of  deeply  located 
and  irritating  foci  of  detritus  or  pus  in  limited  areas  of  the  tonsil. 

Class  5.  Considerable  gciuTid  disease.  \'isible  foci  at  various  depths 
in  the  tonsil.  Also  collections  of  detritus  caught  between  the  anterior 
pillar  and  the  tonsil. 

Class  6.  Extensive  general  disease.  The  tonsil  and  the  anterior 
pillar  are  the  same  shade  of  red.  Dark  perpendicular  lines  indicating 
congestion  of  the  mucous  membrane  usually  appear  in  the  anterior  pillars 
in  this  class. 
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The  colors  of  the  figures  in  the  plate  when  viewed  by  daylight  are 
somewhat  deceptive.  By  artificial  lifi;ht,  however,  they  approach  quite 
closely  those  of  the  living  tissues. 

As  usual,  many  articles  on  th(>  tonsil  have  a])i)carcd  during  the  past 
year,  mostly  in  American  current  literature,  and  the  various  questions 
under  discussion  seem  to  be  no  nearer  a  solution  than  heretofore. 
Nothing  of  importance  in  regard  to  diagnosis  has  been  added,  and 
as  to  the  questions  of  when  and  how  to  remove  tonsils,  there  are 
various  opinions  expressed,  as  well  as  to  the  dangers,  complications  and 
sequelfe. 

While  the  tonsilloscope  of  French  may  give  to  the  eye  of  the  initiated 
a  true  picture  of  the  amount  of  gross  pathological  change  in  a  tonsil, 
MitchelP^  has  studied  the  question  of  Priimary  Tuberculosis  of  the 
Faucial  Toxsils  in  Children,  with  interesting  and  significant  results. 
The  tonsils  studied  were  divided  into  two  groups:  No.  1,  from  children 
with  tuberculosis  of  the  upper  cervical  lymph  nodes;  No.  2,  from 
children  with  enlarged  tonsils,  but  no  evidence  of  tuberculosis  anywhere. 
There  were  100  children  in  each  group.  In  group  No.  1  it  was  never 
possible  to  establish  the  presence  of  tuberculosis  (except  in  the  tonsils) 
other  than  the  swollen  cervical  glands.  iNIicroscopic  examination, 
however,  showed  38  per  cent,  of  the  tonsils  definitely  tuberculous  and 
animal  inoculation  in  92  cases  gave  20  positive  results.  In  group  No.  2, 
9  tuberculous  tonsils  were  found  and  all  9  gave  positi\'e  results  on  inocu- 
lation. The  tubercles  in  these  tonsils  were  found  near  the  deeper  portions 
of  the  cryi)ts,  directly  beneath  the  surface  mucosa  and  deep  in  the  tonsil 
close  to  the  capsule.  As  no  evidence  of  pulmonary  lesion  was  found  in 
any  case,  Mitchell  considers  this  evidence  that  the  focus  in  the  tonsil 
is  primary.  The  infecting  organism  in  many  cases  was  of  the  bovine 
type  which  would  point  to  the  conclusion  that  the  infection  came  from 
milk. 

Schambaugh^'^  considers  that  the  question  of  removing  tonsils  in  adults 
for  the  relief  of  svstemic  infections  must  be  worked  out  in  each  case  bv 
close  cooperation  between  the  internist  and  the  laryngologist.  It  is  only 
recently  indeed  that  the  internist  has  begun  to  api)reciate  the  role  played 
by  the  tonsil  in  the  production  of  rheumatism,  nephritis,  etc.,  and  even 
more  recently  other  diseases  ha^■e  been  added  to  the  list  of  possible 
focal  infections  of  tonsillar  origin.  These  are  gastric  and  duodenal  ulcer, 
various  lesions  of  the  eyes,  as  well  as  acute  and  chronic  neuritis  of  the 
eighth  ner\e.  Me  insists,  however,  that  the  tonsils  must  not  be  removed 
indiscriminately  even  from  those  sutt'ering  from  systemic  disease  of  focal 
origin — indeed,  not  unless,  after  careful  study,  it  is  apparent  that  the 
tonsil  infection  is  the  most  likely  source  of  the  trouble.  The  throat 
specialist  should  not  assume  the  responsibility  of  determining  this  point, 
but  should  share  it  with  the  internist,  in  order  to  avoid  the  risk  of  doing 
unnecessary  operations. 

Beck*^*^  hardly  agrees  with  this  position  of  Schambaugh's.  He  says: 
"I  wish  to  make  a  broad  statement  that,  with  the  exception  of  a  few 

^^  Journal  of  Pathology  and  Bacteriology,  1917,  xxi,  24S. 

"Annals  of  Otologj',  Rhinology  and  Larj-ngologj',  March,  1917.  ^  Ibid. 
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contra-indicatioiis,  every  tonsil  is  better  out  than  in,  and  I  have  no 
knowledge  of  a  single  instance  in  which  the  patient  was  worse  off  from  the 
tonsillectomy  than  he  would  have  been  with  the  tonsils  not  removed. " 
This  applies  to  either  adults  or  children,  and  the  contra -indications 
admitted  are:  (1)  All  acute  inflammations  and  infections,  (2)  luetic 
processes,  (3)  advanced  tuberculosis,  (4)  advanced  cardiovascular 
changes,  (5)  advanced  diabetes,  (())  true  hemophilia,  (7)  blood-pressure 
over  225  systolic,  (8)  infants  below  one  year  of  age,  (9)  grave  mental 
diseases,  (10)  anyone  who  has  never  had  a  sore  throat  and  is  in  perfect 
health,  a  rara  avis. 

That  tonsillectomy  is  not  overdone,  or  a  fad,  is  proved  l)y  a  mass  of 
evidence  of  wonderful  results  following  the  operation,  and  he  believes 
that  it  has  undoubtedly  come  to  stay.  Like  appendectomy  and  other 
standard  surgical  procedures  it  is  making  a  stronger,  better  race  and 
should  not  be  hindered.  When  there  is  disappointment  because  a  general 
systemic  infection  does  not  clear  up  at  once  following  operation,  patience 
must  be  maintained,  as  such  a  result  often  takes  time;  it  is  hastened, 
however,  by  the  elimination  of  other  possible  foci  and  the  use  of  autog- 
enous vaccine.  Disturbances  of  the  glands  of  internal  secretion  are 
often  markedly  benefited  by  the  removal  of  the  tonsils.  Rosenow  and 
Xuzum,  moreover,  have  shown  that  a  small  diplococcus  was  constantly 
present  in  the  tonsils  which,  on  being  injected  into  rabbits,  produced 
symptoms  like  poliomyelitis.  In  those  suffering  from  infantile  par- 
alysis in  the  Cook  County  Hospital,  Xuzum  found  that  the  disease 
was  mild  in  all  patients  who  had  had  tonsillectomies,  and  that 
those  cases  recovered  most  rapidly  who  had  their  tonsils  removed 
subsequently. 

Perry''^  takes  even  a  more  radical  \'iew  of  tonsil  remo\'al  than  Beck. 
He  goes  on  record  as  advising  the  removal  of  every  tonsil  at  four  years 
of  age,  irrespective  of  its  condition,  or  as  much  younger  as  infection  may 
indicate.  In  view  of  the  tonsil's  lack  of  any  proven  function,  its  ease 
and  safety  of  removal  and  its  baneful  effect  on  the  economy,  he  does 
not  see  how  any  scientific  reasoning  can  arrive  at  any  difierent  conclusion. 
To  back  this  opinion  he  points  to  the  fact  that  Nature  herself  is  the  great 
tonsil  operator,  in  that  she  aims  to  replace,  after  a  certain  period,  all 
normal  tonsillar  tissue,  with  scar  tissue.  Unfortunately,  this  is  often  not 
accomplished  through  the  development  of  pathological  changes  that 
endanger  the  health  or  life  of  the  individual  and  make  the  tonsil  per- 
sistent. Tonsil  pathology  should  be  diagnosed  by  systemic  manifesta- 
tions rather  than  by  local  appearances.  Statistics  from  the  school 
clinic  in  Seattle  show  that  one  child  in  every  twenty  has  albumin  which 
clears  up  after  tonsillectomy.  One  in  thirty  has  a  heart  lesion,  con- 
sidered to  be  of  tonsillar  origin,  and  a  3  per  cent,  increase  in  efficiency 
in  all  the  schools  is  reported  as  a  result  of  the  campaign  for  tonsil 
removal.  Moreover,  the  Health  Department  reports  no  cases  of 
diphtheria  or  scarlet  fever  in  tonsillectomized  children,  and  this  is 
supported  by  Welty,  of  San  Francisco. 

°'  Laryngoscope,  June,  1917. 
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Not  so  favorable  is  the  study  of  the  after-results  of  1000  tonsil  opera- 
tions by  Grouse,  Watkins  and  Uothholz.'''  In  cases  of  infectious  arthritis 
coming  on  several  weeks  after  an  attack  of  tonsillitis,  removal  of  tonsils 
and  adenoids  seemed  to  improve  or  cure  the  condition  in  a  large  propor- 
tion of  cases,  though  some  few  were  not  improxed  or  were  worse.  In  many 
of  the  cases  it  was  months  before  all  joint  conditions  had  entirely  subsided. 
In  the  group  of  "rheumatoid  arthritis"  the  authors  found  but  little 
improvement  following  operation,  and  in  a  number  of  cases  the  condition 
seemed  worse,  so  that  they  conclude  the  operation  should  never,  except 
in  unusual  circumstances,  be  done  in  this  class  of  cases.  There  is  a 
difi'erent  story,  however,  in  myalgia  or  myositis,  of  which  all  cases  were 
cured.  In  acute  rheumatic  fever  much  improvement  was  noted,  although 
a  few  cases  showed  recurrence  later  on,  showing  that  the  tonsil  was  not 
the  only  portal  of  entry  of  the  infection.  In  chorea  and  Sydenham's 
chorea,  from  the  results  obtained,  the  authors  consider  the  operation 
dangerous,  especially  during  the  acute  stage.  In  cervical  adenitis  the 
best  results  were  obtained,  but  it  must  be  remembered  that  the  teeth  are 
also  sources  of  infection  as  well  as  the  scalp,  and  even  if  all  foci  are  cleared 
up  it  takes  time  to  dispose  of  the  adenitis  as  well,  more  especially  if  it  is 
tuberculous. 

Beck  describes  a  carefully  planned  operation  in  which  he  uses  his 
snare  tonsillectome,  somewhat  after  the  Sluder  method,  in  most  cases, 
but  if  this  fails  to  at  once  engage  the  whole  tonsil  it  is  abandoned  and  a 
straight-forward  dissection  done.  He  lays  much  stress  on  the  prepara- 
tion and  anesthetization  of  the  patient,  general  anesthesia  being  used  in 
practically  all  cases.  The  operation  is  done  in  the  morning,  with  a 
light  or  no  supper,  a  cathartic  the  night  preceding,  and  no  breakfast. 
The  bowels  are  washed  out  and  an  injection  of  sodium  bicarbonate 
allowed  to  remain  as  a  precaution  against  acidosis.  Atropine  is  given 
before  the  operation  and  a  nitrous-oxide-ether  sequence  used  for  anes- 
thesia. After  removal  of  the  tonsil,  sponges  are  at  once  inserted  into 
the  fossa  and  gentle  pressure  maintained,  but  if  bleeding  continues  more 
than  half  a  minute  the  points  are  searched  for,  clamped  and,  if  necessary, 
tied.  If  there  is  still  oozing,  a  piece  of  rubber  sponge  is  sewed  into  the 
cavity  and  left  there  for  twelve  hours.  This  latter  procedure  is  carried 
out  in  all  cases  over  sixteen  years  of  age.  After-treatment  consists  of 
painting  the  raw  surfaces  with  tincture  of  iodine  and  gargling  with  weak, 
warm  tea  and  seltzer  water,  equal  parts. 

Although  the  popularity  of  the  LaForce  hemostat  tonsillectome  seems 
to  be  constantly  growing,  many  operators  continue  to  use  the  original 
Sluder  or  the  older  dissection  enucleation,  while  a  few  use  the  eversion 
method,  which  has  the  advantage  of  l)eing  very  quick  and  often  nearly 
bloodless,  the  former  being  a  x^aluable  asset  when  using  a  local  anesthetic. 
It  is,  moreover,  readily  applicable  to  all  classes  of  tonsils,  and  there  is 
very  little  traimiatism  of  surrounding  structures. 

INIurphy^^  last  year  appeared  as  an  advocate  of  Circumcision  of  the 
Tonsil,  an  operation  devised  by  himself  to  liberate  the  anterior  crypt 

^2  Bulletin  of  Johns  Hopkins  Hospital,  1917,  xx\'iii,  1. 
^^  Laryngoscope,  September,  1917. 
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mouths  from  the  often  overlying  plica  triangularis.  He  claims  that  if 
this  is  thoroughly  done  it  returns  the  tonsil  from  a  pathological  state  to 
a  normal,  functionating  one,  and  without  any  danger  of  deformity.  The 
operation  itself  is  simple.  Under  light  local  anesthesia  the  plica  is 
separated  from  the  anterior  surface  of  the  tonsil,  from  the  top  to  the 
bottom,  by  a  blunt  elevator,  curved  on  the  flat.  A  right-angled  punch 
is  now  used  to  bite  away  the  detached  plica  to  the  margin  of  the  anterior 
l)illar,  thus  uncovering  any  hidden  crypts  that  may  exist.  Tincture  of 
iodine  is  applied  and  the  operation  concluded.  The  release  from  the 
restraint  of  the  plica  allows  the  superior  constrictor  muscle  to  force  the 
tonsil  more  prominently  into  the  throat,  and  many  old  cheesy  plugs  are 
forced  out  of  the  crypts. 

Perry  advocates  an  eversion  similar  to  that  practised  by  Lewis,  Davis, 
Sheady  and  the  writer,  except  that  no  inverted-U  cut  is  made  in  the 
tonsil.  A  screw  tenaculum  is  passed  into  the  body  of  the  organ  to  the 
caj)sule  at  its  most  distant  and  upper  part.  The  tonsil  is  drawn  inward 
into  the  throat  and  a  liurd  pillar-retractor  used  to  push  the  anterior 
pillar  outward  beyond  the  equator  of  the  tonsil,  which  then  everts,  with 
its  capsule  "inside  out"  or  rather  "outside  in."  A  snare  severs  all 
attachments.  A  suction  pump  is  considered  a  necessity,  also  a  head- 
down  position  and  good  light,  and  he  believes  that  with  this  method  no 
])ostoperative  pneumonias  or  pulmonary  abscesses  will,  or  can,  result. 
Indeed,  nearly  all  operators  now  find  it  necessary  to  use  some  form  of 
suction  in  this  work. 

Complications  and  Sequels  of  Tonsillectomy  have,  as  is  right, 
received  considerable  attention.  Last  year  the  subject  of  pulmonary 
abscess  was  discussed  in  detail  and  the  reports  then  abstracted  have 
brought  this  unfortunate  sequela  squarely  before  the  profession.  Since 
the  pul)lication  of  these  reports,  other  observers  have  reported  addi- 
tional cases,  and  yet,  considering  the  vast  amount  of  this  operating 
being  done,  it  would  seem  that  this  complication  is  not  at  all  a  common 
one.  The  consensus  of  opinion  seems  to  be  that  there  is  little  danger  if 
the  anesthetic  is  properly  administered,  aspiration  of  infected  blood 
pre\ente(l  by  a  low-hanging  head  or  the  employment  of  suction,  and  both 
preoperative  and  postoj)erative  care  of  the  fauces  gi\-en. 

Gracey"^  reports  a  fatal  case  of  hemiplegia  following  tonsillectomy 
under  general  anesthesia.  The  operation  was  done  reasonably  quickly, 
though  there  was  a  little  more  lileeding  than  usual.  On  the  second  day 
the  patient  got  out  of  bed  of  his  own  accord  and  proceeded  to  the  roof 
garden,  thinly  clad,  during  a  cold  wind.  Following  this  he  had  a  chill  and 
a  temperature  of  105°,  with  frontal  headache.  The  chills  continued,  as 
well  as  the  fever,  and  there  was  a  convulsion  on  the  fifth  day,  followed  by 
a  noticeable  heinii)legia  of  the  left  side.  The  blood  count  showed  15,600 
leukocytes  and  a  blood  culture  was  negatixe.  On  the  seventh  day  he 
became  stupid,  the  i)aralysis  continuing,  lessened  reflexes  on  the  all'ected 
side,  with  some  spasticity,  no  Kernig  or  Babinski  signs.  Cerebral 
embolism  was  diagnosed.     Eye-grounds  were  negative,  but  the  con- 

*■•  Laryngoscope,  January,  1917. 


THROAT  AND  LARYNX  281 

vulsions  continued,  with  fever,  and  death  occurred  on  the  tenth  day. 
The  spinal  fluid  had  always  been  negfitive,  and  (jraccy  inclines  to  the 
opinion  that  there  was  an  embolism  in  the  motor  area,  probably  septic, 
caused  by  the  bleeding  and  coughing  during  operation,  and  with  a  local- 
ized meningitis. 

Scruton'"''  presents  a  case  of  polyarthritis  and  pulmonary  infarct  follow- 
ing tonsillectomy,  with  ultimate  recover}^  The  operation  was  normal 
in  all  particulars,  but  a  continued  fever  developed,  accompanied  l)y  a 
marked  leukocytosis,  with  a  polynuclear  count  of  75  per  cent.  On  the 
sixteenth  day  the  diagnosis  of  pulmonary  infarct  was  made.  The  cidtures 
from  an  acute  infection  of  the  ear,  shortly  previous  to  operation,  showed 
Streptococcus  hemolyticus.  The  transmission  of  an  embolus,  though  to 
a  different  area,  links  this  case  closely  with  the  one  of  Gracey's  just 
commented  upon.  Scruton  believes  that  all  cases  operated  upon  for  a 
history  of  joint  infection  should  first  be  cultured  for  the  Streptococcus 
hemolyticus. 

Scruton,''^  furthermore,  reports  a  case  of  hemiplegia  which  developed, 
probably,  w^ithin  a  few  hours  after  operation.  Fortunately  this  case 
recovered,  at  least  partially,  in  the  course  of  a  few  weeks.  He  believes 
that  undoubtedly  an  embolus  was  the  cause,  since  there  was  no  coma 
and  no  prodromal  symptoms  of  brain-softening,  and  there  was  a  ra])i(l 
recovery.  Six  months  after  operation  there  was  athetosis  of  the  foot  and 
hand,  slow  execution  of  movements  in  the  arm  and  paralysis  at  the  angle 
of  the  mouth. 

Beck  believes  that  no  bad  effects  are  to  be  expected  on  the  speaking 
or  singing  \oice  after  a  well-done  tonsillectomy,  a  position  with  which  the 
late  G.  Hudson-iMakuen  was  not  in  accord.  Kenyon's  work,  calling 
attention  to  the  danger  of  voice  impairment,  and  ascribing  to  the  tonsils 
a  definite  function  as  a  support  to  the  faucial  pillars,  was  given  last  year, 
and  he  again''''  emphasizes  his  position,  stating  that  any  operation  which 
aims  at  remo\ing  the  capsule  of  the  tonsil  does  definite  injury  to  the 
voice  through  scar-formation  and  contraction.  In  a  study  of  Kil  tonsil- 
lectomized  throats  he  found  that  the  palatoglossus  had  ceased  entirely 
to  functionate  in  more  than  50  per  cent.,  and  in  only  14  per  cent,  did  the 
muscle  seem  free  from  impairment.  The  palatoj^haryngeus  was  incapaci- 
tated completely  in  15  per  cent,  and  but  very  little  in  49  per  cent.  He 
admits  that  often  extensive  palatal  deforniitios  have  little  eft'ect  on  the 
si)eaking  voice,  although,  on  the  other  hand,  it  is  often  "nasalized."  He 
considers  that  unless  a  better  technic  can  l)e  developed  the  situation  as 
regardstonsillectomy  is serious,aposition\\ith  which,  1  think,  but  few  will 
agree.  He  believes,  with  French,  that  in  SO  per  cent,  of  tonsils  a  tonsil- 
lotomy would  give  the  necessary  relief  without  voice  impairment,  which 
is  such  an  important  faetor  in  the  cases  of  singers,  and  calls  for  an  intra- 
capsular or  modified  o])eration,  at  least  for  this  latter  class. 

Voorhees^^  has  analyzed  the  results  in  5000  tonsil  operations  in  singers 
and  finds  no  reason  to  fear  any  untoward  results  if  the  usual  form  of 

^^  Laryngoscope,  January,  1917.  *«  Ibid.,  February,  1917. 
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operation  is  employed  in  a  skilful  manner.  It  is  only  in  cases  in  which  the 
dissection  has  been  done  carelessly  that  the  results  are  not  always  good. 
On  the  contrary,  he  finds  that  in  most  cases  the  singing  voice  shows  a 
marked  improvement  and  an  increase  in  range  of  from  one-half  to  a  full 
tone.  No  laryngologist,  however,  should  operate  on  the  throat  of  a 
trained  singer  unless  he  has  some  knowledge  of  the  art  of  singing. 
^'o()rhees  believes,  moreover,  that  postoperative  care  is  of  the  greatest 
importance  and  that  the  throat  should  be  seen  daily  until  full  healing 
has  taken  place. 

Moore^^  finds  that  there  is  a  remarkable  number  of  fatalities  and  com- 
plications following  tonsillectomy,  regardless  of  its  popularity,  and  that  a 
great  many  unnecessary  operations  are  performed  yearly.  He  believes 
that  i)ractically  complete  tonsillar  involution  takes  place  in  the  majority 
of  children  about  the  age  of  puberty,  a  conclusion  with  which  I  cannot 
agree.  I  have,  at  this  writing,  and  during  the  two  months  preceding, 
had  the  opportunity  of  inspecting  the  throats  of  a  large  number  of 
mountaineers  from  the  Carolinas  and  Tennessee,  in  the  National  Guard 
of  the  Army,  and  have  been  amazed  at  the  great  proportion  of  largely 
hypertrophied  and  infected  tonsils  found.  ^Nloore  further  believes  that  the 
projihylactic  removal  of  tonsils  appears  very  questionable,  as  the  results, 
as  reported  by  competent  observers,  have  not  justified  the  indications 
in  most  cases. 

Frank™  finds  that  non-diabetic  acidosis  is  common  in  children  with 
diseased  and  hypertrophied  tonsils,  adenoids  and  catarrhal  conditions 
of  the  upper  air  tract.  Anesthesia  is  considered  the  most  common 
etiological  factor,  as  we  noted  in  this  chapter  last  year.  Children  under 
twelve  years  show  acetone  in  the  urine  within  twenty-four  hours  after  an 
anesthetic.  This  agrees  with  Beck's  statement.  The  first  sign  of  an 
impending  acidosis  is  found  in  changes  in  the  pulse  rate,  an  increase 
being  noted,  (ilucose  is  considered  by  Frank  the  best  treatment,  either 
by  mouth  or,  in  cases  of  irritable  stomach,  by  rectum. 

An  interesting  case  of  heart  failure  during  an  operation  for  the  removal 
of  tonsils  is  reported  by  Mollinson,^^  in  which  heroic  measures  were 
resorted  to.  The  anesthetic  used  was  a  mixture  of  chloroform  and  ether. 
At  the  conclusion  of  the  oj)eration  it  was  noted  that  respiration  had 
ceased,  the  pupil  was  dilated,  corneal  reflex  gone  and  heart  sounds  were 
not  licard  with  the  stethoscope.  The  abdomen  was  at  once  opened  and 
massage  of  the  heart  instituted  at  the  rate  of  about  90  pressures  to  the 
minute.  After  s()ni(>  moments  there  were  res])iratorv  movements  l)ut 
no  heart  contractions.  At  some  period  between  thirteen  and  twenty- 
four  minutes  after  cessation  of  heart  action  the  heart  suddenly  began 
beating  again  and  coiitiniu'd  to  (h)  so,  though  the  patient  was  more  or  less 
unconscious  for  seven  days.  For  some  time  also  there  was  rigidity  of  the 
limbs  and  choreic  movements.  He  also  had  a  meningitis  for  four  days 
and  showed  other  symptoms  of  severe  cerebral  irritation  due,  no  doubt, 
to  the  damage  done  to  the  brain  during  the  cessation  of  the  circulation, 
but  there  was  eventually  a  perfect  recovery. 

*"  Medical  Record,  December  2,  1916. 

'"  Annals  of  Otologj',  Rliinologj^  and  Larynfiolofiy,  December,  1916. 

"  Journal  of  Laryngology,  Hhinolofn,'  and  Otology,  August,  1917. 
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Deafness.  Richards'''  says  that  the  object  of  any  hearing  test  is  to 
(k'terniine  tlie  (luantity  of  the  deafness  present  and  tlie  location  of  such 
lesions  so  far  as  these  tests  can  enlighten  us.  They  are  of  the  utmost 
importance  for  purposes  both  of  prognosis  and  treatment.  In  using  the 
forks  he  disregards  the  production  of  overtones  by  the  higher  forks,  as 
the  overtone  dies  away  much  more  quickly  than  the  real  tone,  so  that 
our  measure  of  value  is  fairly  accurate  in  their  presence.  The  whisper 
test  is  required  for  examination  of  recruits  in  the  army  and  navy,  and  the 
official  distance  at  which  it  must  be  heard  is  20  feet,  using  only  the 
residual  air  in  the  lungs.  In  perfect  quiet  the  whisper  will  often  be  heard 
as  far  as  100  feet,  and  it  is  difhcult  therefore  to  exclude  the  ear  not  under 
examination,  for  the  use  of  the  Barany  noise-producer  is  often  confusing. 
It  is  also  difficult  for  the  examiner  so  to  standardize  his  voice  that  he  will 
give  it  the  same  intensity  at  each  examination.  Mink''  has  devised  an 
apparatus  to  correct  this.  It  is  a  small  megaphone  fitting  tightly  around 
the  lips  of  the  examiner,  and  has  a  damper  arrangement  by  means  of 
which  he  is  able  to  obtain  a  whisper  of  the  same  degree  at  any  time. 

As  a  test  for  total  deafness,  malingering  and  neuroi)athic  deafness 
following  shell  shock,  Gault^^  has  his  j^atient  seated  and  the  opposite 
ear  tightly  plugged.  A  loud  bicycle  liorn  is  now  suddenly  blown  about 
six  feet  away,  the  patient's  eyelids,  in  the  meanwhile,  being  closely 
watched  with  a  magnifying  lens.  The  sudden  impression  produced  by 
this  sound  on  the  auditory  nerve  is  always  followed  by  either  a  slight  or 
marked  orbicular  contraction.  The  test  is  negative  in  total  deafness, 
while  in  neuropathic  deafness,  when  some  reaction  was  obtained  and  the 
patient  so  informed,  rapid  improvement  was  usually  noted. 

Gosset's^^  test  for  possible  malingerers  is  to  have  the  subject  give  the 
sound  "Ah"  in  as  high  a  voice  as  possible  and  then  to  run  the  scale  as 
low  as  possible.  The  truly  deaf  stop  when  the\-  reach  the  ])oint  below 
which  they  cannot  hear  their  own  voices,  while  the  sinuilator  continues 
to  the  base  of  the  scale. 

Stein^*^  calls  attention  to  that  type  of  deafness  in  wlucli  the  onset  is 
sudden,  without  prodromal  sym])t()ms,andpr()founfl  syphilis  is,  of  course, 
the  most  common  cause  of  such  deafness,  though  many  other  conditions 
are  often  res])onsible.  Traumatism  and  hysteria  as  causes  may  be  dis- 
missed with  the  mere  mention  of  them,  but  cases  often  occur  after  the 
use  of  salvarsan,  anaphylactic  cases  after  the  use  of  sera,  the  anemias  and 
leukemias,  diabetes,  arteriosclerosis,  nunnps,  pertussis  and  suppurative 
ear  disease  being  also  factors.  The  site  of  the  lesion  may  be  either  in 
the  labyrinth,  the  eighth  nerve,  or  in  the  cranial  cavity.  Hemorrhagic 
effusions  are  a  Nery  connnon  cause  and  arc  a])t  to  occur  in  the  hemato- 
poietic disorders  like  pernicious  anemia,  leukemia,  etc.,  although,  on  the 
other  hand,  the  symptoms  may  be  due  to  local  labyrinthine  anemia. 

"2  Boston  Medical  and  Surgical  Journal,  August  16,  1917. 

"  Arch.  f.  Orcn-,  Nason-  and  Kolilkc)i)fhcilkunde,  Novemlser  21,  1916. 

'^  Presse  medical,  September  21,  1910. 

^*  Progres  medical,  January  13,  1917. 

'^Journal  of  American  Medical  Association,  September  1,  1917. 
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According  to  Schlittler'^'^  a  large  percentage  of  the  Swiss  army  suffers 
with  ear  disease,  and  he  refers  to  similar  reports  by  ]\Iauthner,  in  1915, 
on  the  Austri^m  army,  and  Ostmann,  in  19(){),  for  the  German  army. 
Chronic  otitis  media  forms  25  per  cent,  of  these  cases  and  is  the  cause  of 
rejection  for  45  per  cent,  of  the  recruits.  If  taken  early  enough  most 
of  these  cases  can  be  cured,  and  school  inspection  is  of  the  greatest 
value  in  discovering  them,  so  that,  eventually,  they  will  be  fit  subjects  for 
military  duty.  In  one  city  it  was  found  that  there  were  2500  deaf  chil- 
dren among  23,000  examined,  25  per  cent,  of  these  being  middle-ear 
disease.  Mackenzie^^  feels  that  there  are  certain  factors  which  delay 
the  healing  of  acute  suppurative  middle-ear  processes,  thus  allowing 
them  to  become  chronic,  most  of  which  can  be  prevented.  Such  factors 
are  adhesive  bands  in  the  middle-ear  left  by  previous  attacks  of  inflamma- 
tion and  obstruction  of  the  Eustachian  tube  at  any  point  in  its  course. 
In  the  case  of  the  latter  a  simple  mastoid  operation  will  frequentl}^  clear 
up  the  middle-ear  condition  and  the  tube  as  well,  thus  preserving  the 
function  of  both.  Adenoid  growths,  infected  and  hypertrophied  tonsils 
and  nasal  obstructions  and  infections  are  all  distinct  and  more  or  less 
direct  causes  of  chronicity  in  these  cases,  and  their  removal  often  accom- 
plishes or  accelerates  a  cure.  Tuberculosis  and  syphilis  are  both  potent 
causes  of  chronicity,  and  both,  if  recognized  early  enough,  may  frequently 
be  so  handled  that  acute  suppuration  does  not  become  chronic  with  the 
loss  of  function.  Care  of  the  ear  alone  in  these  cases  will  usually  fail  to 
effect  a  cure. 

It  is  still  firmly  believed  by  many  writers  that  tuberculosis  plays  a 
much  more  frequent  part  in  middle-ear  suppurations  than  it  is  given 
credit  for.  Lermoyez'^  found  it  present  in  10  cases  out  of  every  90 
osteomyelitic  cases  and  20  per  cent,  of  tuberculous  otorrheas  were 
bilateral.  The  great  majority  occur  in  childhood,  but  in  adult  life  there 
is  a  great  preponderance  of  affected  males  o\'er  females.  Lack  of  normal 
hearing  after  a  simple  mastoid  operation  makes  us  suspect  a  tuberculous 
process,  and  the  history  of  insidious  onset  is  important.  Taken  in  con- 
nection with  the  paradoxic  deafness,  the  white  caries,  pale  granulations 
and  persisting  fistula  the  diagnosis  can  frequently  be  made  and  readily 
confirmed  by  the  liiidiiig  with  the  microscope  of  tuberculous  follicles  in 
the  granulations  and  by  the  inoculation  of  a  guinea-pig.  Tuberculin  tests 
are  to  be  avoided  in  these  conditions  as  they  may  have  disastrous  effects 
on  the  ear,  facial  paralysis,  labyrinthitis  or  even  meningitis  supervening. 

Duiila])^"  l)rings  forward  the  so-called 

OkunefE  Method  for  Closing  Perforations  of  the  Tympanic  Membrane  of  long 
standing.  The  method  itself  is  siini)le.  Cocaine  is  ai)plied  to  the  edges  of 
the  i)erf()ration  and  carefully  wiped  off"  again  after  anesthesia  is  obtained. 
The  edges  are  then  carefidly  wiped  with  trichloracetic  acid.  If  the  cocaine 
is  not  first  removed  a  white  precipitate  occurs  which  diminishes  the  effect  of 
the  cauterization.     P'iftccn  cases  are  reported  successfully  closed  by  this 

''''  Correspondenz-Blatt  fiir  schweizer  Aerzte,  June  16,  1917. 
'*  .Journal  of  Aniorioan  Medical  Association,  January  6,  1917. 
'9  Presse  mddicale.  July  26,  1917. 
*"  Laryngoscope,  Fel)ruary,  1917. 
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technic,  tliough  in  se\oral  cases  months  were  consumed  before  the  cure 
was  complete.  The  length  of  time  allowed  to  elapse  between  each  appli- 
cation depends  on  the  amount  of  scar  tissue  making  up  the  edge  of  the 
perforation,  and,  secondly,  the  vitality  of  the  ear  drum  itself.  The 
rai)idity  with  which  this  scar  tissue  is  destroyed  and  replaced  by  healthy 
graiudating  tissue  determines  this  time,  which  is  usually  found  to  be 
about  three  to  five  days  between  treatments.  The  perforation  will  not 
begin  to  close  until  there  is  an  entire  circle  of  granulating  tissue.  Once 
a  perforation  starts  to  close,  however,  progress  to  a  cure  is  very  rapid, 
the  perforation,  no  matter  what  its  previous  shape  has  lieen,  first 
becoming  circular.  In  very  thin  membranes  during  the  early  treatments 
the  perforation  becomes  much  larger,  owing  to  the  fac-t  that  tissue  of  low 
vitality  must  be  destroyed  until  a  sufficiently  healthy  margin  is  secured. 
So  the  treatments  must  be  persisted  in  even  if  at  first  the  condition  seem- 
ingly is  made  worse.  As  the  case  progresses,  cauterization  is  done  less 
and  less  frequently  or  a  weaker  solution  of  the  acid  used.  In  these  cases 
the  hearing  was  universally  improved  and  there  has  been  no  subsequent 
tendency  toward  future  middle-ear  inflammation  during  repeated  attacks 
of  rhinitis. 

Fraser  and  ]\Iuir^'  have  given  us  a  careful  study  of  Otosclerosis 
associated  with  otitis  media  suppurativa,  including  the  pathology.  They 
belie\'e  this  disease  to  be  an  iiifrcfion,  and  their  conclusions  from  the 
study  of  these  cases  are  of  imusual  interest,  though  lack  of  s})ace  will  not 
permit  giving  the  details  of  their  work.    They  conclude  as  follows: 

1.  Some  cases  of  otosclerosis  (spongification  of  the  labyrinth  capsule) 
appear  to  be  of  the  nature  of  a  blood  infection  and  may  be  called  "])ri- 
mary. "  We  would  expect  that  further  research  would  show  that  in 
these  cases  the  bony  changes  are  widespread  throughout  the  skeleton. 

2.  Other  cases  of  otosclerosis  undoubtedly  follow  attacks  of  catarrhal 
or  purulent  otitis  media,  the  infective  process  invading  the  labyrinth 
capsule  at  the  anterior  margin  of  the  oval  window.  Such  cases  may  be 
called  "  secondary. " 

3.  From  the  clinical  stand-point,  heredity  plays  an  important  part  in 
otosclerosis,  but,  as  the  condition  is  a  chronic  inflammatory  process,  the 
infective  agent  must  gain  access  to  the  labyrinth  cai)sule  either  through 
the  blood  stream  or  from  the  middle-ear  cleft. 

4.  It  has  been  proved  by  clinical  and  microscopic  research  that 
"atypical"  cases  of  otosclerosis  exist  in  which  functional  exanu'iiation 
of  the  ear  reveals  the  i)resence  of  nerve-deafness.  The  relationship 
between  the  bony  changes  and  the  nerve  affection  is  not  yet  clear. 

The  Mastoid.  Loeb^^  has  stated  that  cases  of  Acute  Hemorril\gic 
INIastoiditis  are  rare  and  that  such  cases  are  only  discovered  by  opera- 
tion when  the  hemorrhagic  process  is  still  active  or  In-  postmortem  when 
death  has  occurred  early  in  the  disease  from  an  intercurrent  complica- 
tion.   Dench,*^  however,  uses  the  term  lightly  and  speaks  as  if  this  was  a 

"  Journal  of  Laryngology,  Rhinology  and  Otology,  November,  1916,  and  Septem- 
ber, 1917. 

*^  Annuls  of  Otology,  Rhinology  and  Laryngology,  September,  1915. 
*^  Journal  of  American  Medical  Association,  September  15,  1917. 
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common  form  of  mastoiditis.  Loeb  describes  a  very  distinct  condition 
with  at  least  a  significant  history.  In  his  case  there  was  a  spontaneous 
rupture  of  the  membrana  tympani,  with  abundant  discharge  of  sero- 
sanguineous  fluid  but  without  rehef  from  the  great  pain  and  tenderness 
that  accompanied  it.  After  four  days  of  this  condition  without  abate- 
ment, with  fever  and  a  high  pulse  rate  and  with  a  leukocytosis  of  15, 900, 
with  a  ])olymorphonuclear  percentage  of  78,  the  mastoid  was  opened. 
The  soft  parts  were  not  swollen  and  no  pus  was  found  in  the  mastoid 
cells,  but,  instead  of  this,  every  cell  was  filled  with  a  reddish-blue  blood 
clot.  This  was  so  evident  that  each  cell  could  be  outlined  by  the  blue 
color  showing  through  the  thin  bony  partition.  Convalescence  was  slow 
but  recovery  was  otherwise  une\entful.  For  a  week  following  the 
operation  the  leukocyte  count  ran  between  31,900  and  21,700.  The 
cultures  taken  from  the  clots  in  the  mastoid  cells  showed  diplostrepto- 
cocci,  which  on  bouillon  growth  proved  to  be  almost  exclusively  diplo- 
cocci  with  a  few  short  chains.  These  were  the  same  organisms  as  were 
obtained  from  the  primary  otitic  discharge.  The  organism  dift'ered  from 
that  described  by  Davis  antl  Rosenow,  which  was  encapsulated  and 
Gram-positive,  these  being  Gram-negative.  This  difterence  may  be 
accounted  for,  according  to  Rosenow,  by  cultural  conditions  within  or 
without  the  l)ody.  The  hemorrhagic  character  of  the  inflammation 
would  indicate  a  virulent  type  of  infection,  which  justifies  the  early 
operation  done,  especially  when  taken  in  conjunction  with  symptoms 
increasing  in  severity,  in  spite  of  copious  discharge  and  increasing 
leukocytosis.  This  case  well  demonstrates  the  occurrence  of  an  acute 
hemorrhagic  mastoid  inflammation  of  bacterial  origin  and  that  such  an 
infection  may  be  coincident  with,  as  well  as  th^pendent  u])on.  a  middle- 
ear  inflannnation. 

The  question  of  Embolic  Pneumonl\  FOLLOWING  Mastoid  Operations 
has  been  discussed  by  Richards,**^  who  wonders  if  there  are  not  many 
more  of  these  cases  than  are  recognized  and  whether  the  })ossible  occur- 
rence of  localized  mural  thrombi  of  the  lateral  sinus  should  not  be  con- 
sidered in  the  after-healing  of  mastoid  cases,  even  when  the  classical 
j)icture  of  sinus  thr()nil)()sis  is  absent.  lie  reports  3  such  cases  occurring 
in  his  practice  in  four  months,  in  all  of  which  there  was  a  sudden  attack 
of  pain  in  the  chest,  which  appeared  frt)m  the  physical  signs  to  be  due  to 
shutting  ofl'  of  a  j^ortion  of  the  lung  as  the  result  of  an  infarct  following 
an  embolus,  and  with  accompanying  ])Ieurisy.  In  all  3  cases  the  signs 
appeared  on  the  same  side  as  the  ear  infection,  although  in  one  case  both 
sides  suflered.  The  attacks  came  on  from  the  second  to  the  twenty- 
eighth  day. 

The  Indications  for  the  ■Mastoid  Operations  in  Acute  Otitis 
]\1ei)Ia  are  well  set  forth  by  Dcnch,^''  who  reminds  the  profession  that  the 
mastoid  is  simply  a  part  of  the  middle  ear  and  partakes  of  the  inflanmia- 
tion  in  practically  every  case  of  acute  otitis  media.  A  middle  ear  acutely 
inflamed  and  j)r()i)erly  drained  l)y  early  free  incision  of  the  drum  mem- 
brane recovers  spontaneously,  and  this  is  really  a  case  of  mastoiditis 

^*  Boston  Medical  and  Surgical  .Journal,  August  10,  191G. 

**  Journal  of  American  Medical  Association,  September  1.5,  1917. 
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rcc'ovcrinjr  with  a  niiniininn  of  surtfical  interference.  If  this  drainage, 
either  on  aeeonnt  of  the  severity  of  the  inflaniniatory  process,  the  par- 
ticuhir  topography  of  the  mastoid,  or  the  extreme  virulence  of  the 
infecting  organism  is  insufficient,  a  mastoid  operation  is  indicated,  which 
simply  means  securing  l)etter  drainage  through  a  posterior  incision 
than  can  be  secured  by  that  through  the  drum  membrane. 

There  are  a  great  many  indications  for  operation  which  nuist  l)e  con- 
sidered in  the  management  of  many  cases  of  acute  otitis  media  not 
usually  classed  as  having  acute  mastoiditis.  If,  after  free  and  satisfactory 
mcision  of  the  drum  membrane,  pain  in  the  ear  persists  for  more  than 
twenty-four  or  forty-eight  hours,  and  is  sufficient  to  require  an  opiate, 
this  alone  is  sufficient  indication  for  mastoid  drainage.  These  are  the 
cases,  alluded  to  above,  that  Dench  considers  to  have  mastoiditis  of  the 
hemorrhagic  \ariety  and  in  which  there  is  extensive  development  of 
the  mastoid  cells.  Many  cases  run  an  afebrile  course  as  well  as  having 
high  temperature  ranges,  so  that  neither  the  presence  nor  absence  of  fever 
can  be  much  of  a  guide.  Local  tenderness  is,  of  course,  considered  one 
of  the  most  valuable  signs,  but  it  must  be  remembered  that  in  the 
pneumatic  type  of  mastoid  there  may  be  exquisite  tenderness  within  a 
few  hours  after  the  inception  of  an  acute  otitis  media,  and  this  is  not  an 
indication  for  immediate  operation,  as  many  of  these  cases  recover  with- 
out operative  interference  other  than  incision  of  the  drum.  The  situa- 
tion of  the  tenderness  depends  on  the  topography  of  the  mastoid,  the 
large  tip  cell  cases  becoming  tender  very  quickly  and  returning  to  normal 
slowly  after  free  drainage  is  established.  Antrum  tenderness  is  more 
valuable,  and  of  particular  significance  is  a  tenderness  that  begins  at  the 
tip,  disappears  and,  after  the  lapse  of  some  days,  reappears  over  the 
antrum.  This  is  ordinarily  considered  a  sign  that  the  mastoid  disease 
will  be  relieved  only  by  posterior  drainage. 

Dench  firmly  adheres  to  the  well-estal)lished  sign  of  a  sagging  pos- 
terior canal  wall.  He  described  this  as  a  narrowing  of  the  canal  at  the 
fundus,  a  persistent  bulging  of  the  upper  and  posterior  portion  of  the 
drum  memlirane  and  a  sinking  of  the  corres]X)nding  adjacent  mcatal 
walls.  This  sign,  present  ten  days  after  the  beginning  of  trouble,  is 
considered  a  positive  indication  for  operation. 

Some  stress  must  be  laid  on  the  bacteriological  examination  of  the 
discharge  from  the  middle  ear  which  should  be  made  in  every  case.  A 
smear  is  sufficient  if  stained  so  as  to  show  the  presence  or  absence  of  a 
capsulated  organism.  Of  course,  such  a  smear  usually  shows  many 
ditferent  organisms,  but  the  predominating  one  is  usually  causative,  and 
such  can  be  picked  out  and  determined.  The  Streptococcus  capsulatus 
is  considered  the  most  dangerous  organism  and  one  that  almost  invari- 
ably demands  operative  interference.  At  any  rate  these  cases  should  be 
watched  with  exceeding  care,  and  no  case  considered  safe  until  all  i)arts 
have  returned  to  al)S()lute  normal,  for  they  may  come  to  operation 
months  after  the  healing  of  the  drum  membrane. 

A  sudden  cessation  of  discharge,  taken  with  positive  canal  signs,  calls 
for  operation,  as  well  as  a  very  profuse  one  lasting  more  than  three  weeks, 
after  incision  of  the  drum  membrane.    An  acute  inflammation  of  the 
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middle  ear  that  will  recover  at  all  will  do  so  within  three  weeks  or  even 
within  ten  days  after  drainage  is  established,  and  if  it  lasts  longer  it 
means  that  the  tympanic  drainage  is  insufficient.  If  there  has  been  a 
spontaneous  rupture  and  a  purulent  discharge  lasting  for  four  or  five 
weeks  it  is  much  safer  to  establish  posterior  drainage.  Some  of  them, 
to  be  sure,  get  well  without  it  after  longer  periods  of  time,  but  much 
damage  to  the  ear  is  done,  and  many  of  them  require  operation  at  a 
later  period.  In  some  of  them  there  exists  an  unexplained  toxemia  with 
certain  indefinite  symptoms,  such  as  headache,  malaise,  loss  of  flesh, 
muscular  pains,  etc.,  with  much  impaired  hearing,  and  often  disturb- 
ances of  equilibrium,  showing  that  though  apparent  recovery  had  taken 
place  the  old  focus  of  infection  had,  in  reality,  never  entirely  cleared  up. 

The  history  of  a  case  seen  in  consultation  helps  definitely  to  determine 
the  question  of  operation.  Those  cases  with  a  history  of  repeated 
incisions  of  the  membrana  tympani,  especially  with  a  duration  of  the 
disease  for  several  weeks,  should  be  considered  operative  cases.  One 
single  competent  incision  of  the  drum  membrane  will  drain  the  middle 
ear  and  adjacent  structures  perfectly  if  such  drainage  is  possible  through 
the  drum.  The  moment  that  it  is  necessary  to  repeat  these  incisions  the 
indication  for  posterior  operation  becomes  imperative.  Dench  condemns 
sucii  repeated  incisions  utterly.  When  there  is  profound  impairment  of 
hearing  in  a  case  of  acute  middle-ear  inflammation,  either  with  or  with- 
out a  perforation,  a  mastoid  operation  should  be  done,  for  if  there  is 
sufficient  involvement  to  cause  profound  impairment  of  hearing  per- 
sisting for  several  weeks,  it  is  an  indication  that  the  mastoid  cells  have 
become  so  involved  that  tympanic  drainage  will  not  be  sufficient.  The 
middle  ear  is  a  small  cavity  and  should  be  easily  drained  by  a  drum 
incision,  or  in  the  milder  cases  without  perforation  the  secretion  should 
be  absorbed  after  a  reasonable  interval  of  time. 

The  value  of  the  roentgen  ray  in  the  diagnosis  of  mastoid  disease  is 
accepted  by  Dench  as  beyond  question.  Dixon^^  reports  288  cases 
positive  to  the  .r-rays  in  which  201  were  confirmed  at  operation;  in  37 
no  operation  was  done  and  in  50  the  cases  were  lost  track  of  or  refused 
operation.  In  not  one  of  the  operative  cases  was  the  .r-ray  diagnosis 
disproved.  In  115  cases  reported  negative  after  .r-ray  study,  15  were 
operated  upon  on  clinical  evidence,  and,  of  these,  7  were  thus  proved  not 
cases  of  mastoiditis. 

In  the  taking  of  .r-ray  plates  of  the  mastoid,  Dixon  endeavors  to 
superimpose  the  internal  on  the  external  auditory  meatus.  The  patient 
is  placed  prone  on  the  table  with  one  arm  flexed  before  the  face  and  the 
other  extended  at  his  back  on  the  table,  the  head  resting  on  an  incline  of 
about  1()S  degrees.  The  tube  is  adjusted  at  a  right  angle  to  the  table,  not 
to  the  incline,  and  the  center  at,  or  a  little  below,  the  parietal  eminence. 
By  this  means  the  opposite  mastoid  is  thrown  out,  the  internal  meatus 
shows  black  and  the  external  gray,  and  surrounding  it  the  mastoid 
cells  show  up  well  and  the  relative  ])osition  of  the  sigmoid  sinus  is  shown 
without  the  need  for  stereoscopic  plates.    If  the  lino  marking  the  anterior 
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border  of  the  sinus  groove  is  at  right  angles  to  lleid's  base  line  the  sinus 
is  forward;  if  covered  with  cells,  it  is  deep;  if  not  clean  cut,  or  with  cells 
overlying,  it  is  superficial;  and  if  it  does  not  show  at  all,  it  is  shallow 
and  probably  well  below  the  outer  table,  but  probably  not  forward. 

Carter*^  calls  attention  to  the  fact  that  middle-ear  and  mastoid  disease 
may  be  complicated  by  gas-bacillus  infection  which  he  thinks  gains 
access  to  the  mastoid  through  the  middle  ear.  His  case  had  a  history 
of  an  acute  attack  of  otitis  media  two  years  before,  with  suppuration  at 
intervals  since  then,  which  had  never  been  treated,  having  subsided 
spontaneously  after  a  profuse,  purulent  discharge.  On  admission  he 
was  very  sick,  temperature  102°,  facial  paralysis  and  great  swelling  of  the 
right  side  of  the  head  and  neck.  On  operation,  as  soon  as  the  skin  was 
incised  the  blood  appeared  to  be  charged  with  gas,  escaping  in  fine 
bubbles.  The  periosteum  was  reached  through  an  inch  and  a  half  of 
edematous,  emphysematous  tissue,  and,  as  soon  as  incised,  there  was  an 
explosive  discharge  of  foul-smelling  gas  followed  by  thin,  fetid,  greenish- 
yellow  pus  which  was  said  by  observers  to  have  the  characteristic  odor 
of  gas-bacillus  infection.  The  antrum  was  found  full  of  cholesteatoma 
and  there  was  a  tip  perforation.  Carter  thinks  that  the  interesting 
features  of  this  care  are: 

1.  The  rarity  of  gas-bacillus  infections  of  the  mastoid. 

2.  The  unusual  route  through  w-hich  the  infection  gained  an  entrance, 
namely,  through  the  middle  ear;  the  usual  mode  of  entrance  of  this 
bacillus  into  tlie  body  being  through  an  open  wound  or  abrasion  into 
which  earth  has  been  ground. 

3.  The  prompt  recovery  following  the  operation,  an  unusual  sequel  to 
gas-bacillus  infections,  for  these  cases  usually  succumb  very  quickly. 

The  Labyrinth.  Due  to  the  energetic  efforts  of  a  certain  group  of 
otologists,  including  Duel,  Jones,  Schambaugh,  Kerrison,  Brumni  and 
Fisher,  the  subject  of  labyrinth  reactions,  for  the  diagnosis  of  vertigo 
and  endocranial  lesions,  has  been  kept  constantly  before  the  profession, 
much  to  the  benefit  of  patients  and  profession  alike.  The  whole  subject 
is  so  new  and  yet  such  great  strides  forward  have  been  made  that  it 
seems  reasonable  to  devote  some  space  to  these  papers,  even  at  the  risk 
of  repetition,  for  it  is  an  intricate  subject  and  much  educational  work  is 
necessary.  To  the  internist  the  possibilities  of  absolute  diagnosis  in 
cases  of  vertigo,  and  to  the  brain  siu-geon  the  localization  of  endocranial 
pathological  conditions,  make  the  subject  one  that  must  be  considered 
in  their  study  of  such  cases. 

Fisher^*  regards  dizziness  or  vertigo  as  a  distinct  clinical  entity, 
with  a  definite  etiology.  It  results  from  some  interference,  either  by 
destruction  or  irritation,  with  the  function  of  some  part  of  the  apparatus 
of  equilibrium  and  its  various  nerve  tracts.  The  fibers  carrying  the 
impulses  producing  ^•ertigo  find  their  cortical  representation  in  centers, 
which  Mills  postulates  to  be  located  in  the  posterior  portion  of  the  second 
temporal  convolution  of  each  side,  adjacent  to  the  cortical  area  of  hearing. 
-^   In  making  the  now^  well-known  ear  tests,  some  points  in  interpretation 
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must  be  l)orne  in  mind.  If,  after  stimulation,  there  occur  no  responses, 
such  as  nystagmus,  vertigo,  etc.,  the  lesion  is  either  in  the  labyrinth  or 
the  eighth  nerve.  If,  however,  any  one  response  goes  through  normally, 
it  eliminates  the  labyrinth  and  nerve  as  the  seat  of  the  lesion,  as  they 
themselves  must  necessarily  be  unaffected  in  order  to  have  produced 
any  one  normal  response.  If  stimulation  of  the  ear  fails  to  produce 
nystagmus,  the  lesion  must  be  along  the  pathways  from  the  ear  to  the 
eyes,  in  the  vestibulo-ocular  tract.  So,  also,  if  there  is  no  vertigo  pro- 
duced, the  lesion  should  be  placed  in  the  vestibulo-cerebello-cerebral 
tract.  The  presence  of  a  normal  nystagmus  after  stimulation,  with  an 
absence  of  vertigo,  would  indicate  a  normal  tract  from  the  ear  to  the 
eye,  but  an  involvement  of  the  tract  between  Deiters's  nucleus  and 
the  cerebral  cortex.  Fisher  explains  the  routine  method  of  analysis 
in  cases  of  dizziness  as  follows: 

1.  When  the  results  of  ear  stimulation  are  nystagmus  none,  vertigo 
none,  past-pointing  none,  and  falling  none,  we  are  obviously  dealing 
with  a  destruction  of  the  labyrinth  or  the  eighth  nerve  produced  either 
by  a  toxemia  (acute  or  chronic),  hemorrhage,  inflammation  or  a  tumor. 
We,  of  course,  have  the  corroborative  evidence  of  a  complete  deafness  in 
that  ear.  There  is  always  present,  beyond  a  doubt,  a  complete  destruc- 
tion of  the  labyrinth  or  eighth  nerve  when  we  have  a  picture  of  a  dead 
auditory  apparatus  as  well  as  non-responsive  semicircular  canals. 

2.  Should  stimulation  of  the  horizontal  semicircular  canals  produce 
nystagmus  none,  vertigo  normal,  past-pointing  normal,  the  lesion 
indicated  is  in  the  medulla  oblongata,  between  Deiters's  nucleus  and  the 
posterior  longitudinal  bundle. 

3.  If  stimulation  of  the  vertical  semicircular  canals  produces  nystag- 
mus none,  vertigo  normal,  past-pointing  normal  and  falling  normal,  the 
lesion  indicated  is  in  the  posterior  portion  of  the  pons  near  the  posterior 
longitudinal  bundle. 

4.  If  stimulation  of  the  horizontal  semicircular  canals  gives  nystagmus 
normal,  vertigo  none  and  past-i)ointing  none,  the  lesion  suggested  is  in 
the  inferior  cerebellar  pedimcle  on  tliat  side,  or  at  a  ])oint  farther  up 
along  the  vestibulo-cerebello-cerebral  tract  in  the  pathway  for  dizziness. 

5.  If  stimulation  of  the  vertical  semicircular  canals  produces  nystag- 
mus normal,  vertigo  none,  past-pointing  none  and  falling  none,  the 
lesion  indicated  is  in  the  middle  cerebellar  peduncle,  or  at  some  other 
portion  of  the  vestibulo-cerebello-cerebral  tract,  higher  uj). 

().  If  stunulation  of  the  horizontal  semicircular  canals  and  also  of  the 
vertical  semicircular  canals  produces  nystagmus  none,  vertigo  normal, 
past-pointing  normal  and  falling  normal,  there  is  indicated  a  lesion  of  the 
posterior  longitudinal  bundle. 

7.  If  stinuilation  of  the  horizontal  and  vertical  semicircular  canals 
produces  nystagmus  normal,  past-pointing  none,  falling  none  and 
vertigo  none,  it  indicates  a  lesion  of  the  cerebellar  nulcei  of  that  side 
where  the  fillers  from  the  inferior  and  middle  cerebellar  peduncles  come 
together,  or  in  the  upper  portion  of  the  pons  where  all  these  fibers 
again  come  together  at  the  decussation  of  these  fibers  in  the  superior 
cerebellar  pednncles. 
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Fisher*^  points  out  that: 

1.  Equilil)riuin  of  the  body  is  maintained  chiefly  by  the  ear  and  its 
associatetl  pathways  and  centers  known  as  the  vestibular  apparatus, 
aided  by  tlie  sense  of  sight  and  muscle  sense. 

2.  ^"ertigo  is  a  sensation  perceived  within  the  l)rain  when  perfect 
eciuilibration  is  interfered  with. 

Vertigo  resulting  from  disease  is  entirely  different  from  that  produced 
experimentally.  It  results  whenever  there  is  an  interference  with  the 
perfect  balance  between  the  special  static  organs  of  each  side.  Both  ears 
always  act  in  unison  and  are  constantly  sending  out  an  ecjual  flow  of 
impulses  to  the  musculature  of  the  body  ensuring  perfect  equilibrium. 
The  important  thing  to  be  remembered  is  that  it  is  always  a  disturb- 
ance of  the  ear  and  its  associated  pathways  that  produces  vertigo,  and 
nothing  else  can  result  in  vertigo.  When  disease  in  remote  organs  causes 
vertigo,  it  is  only  l^ecause  of  a  definite  influence  on  the  ear  mechanism. 

Vertigo  may  be  caused  by — 

1.  Lesions  within  the  internal  ear,  such  as  labyrinthitis  of  the  various 
types,  or  effusions  or  hemorrhage  within  the  internal  ear.  Inflammatory 
conditions  of  the  middle  ear,  for  instance  acute  otitis  media  or  mild 
inflanunation  of  the  inner  ear  itself,  produce  only  irritative  effects  if  any, 
so  that  the  patient  sufters  from  more  or  less  \ertigo  so  long  as  the  acute 
state  of  the  congestion  lasts;  the  vertigo  vanishing  with  the  disappear- 
ance of  the  inflammation.  On  the  other  hand,  slow  degenerative  changes 
within  the  labyrinth  or  sudden  destruction  of  the  whole,  or  a  part,  of  one 
labyrinth  is  accompanied  by  marked  vertigo,  nausea,  and  vomiting,  and 
loss  of  equilibration.  Sudden  destruction  of  the  whole  or  a  part  of  the 
labyrinth  may  be  produced,  rarely  by  trauma,  but  usually  by  hemorrhage 
or  serous  effusion  into  the  labyrinth,  and  it  may  occur  in  the  course  of 
diabetes,  Bright's  flisease,  or  of  any  condition  in  which  the  vascular 
system  becomes  afl'ected.  It  is  this  class  of  cases  that  exhibits  the  so- 
called  Meniere's  symptom-complex.  The  hearing  in  these  cases  usually 
is  markedly  affected,  if  not  altogether  lost,  and  the  condition  is  character- 
ized by  repeated  attacks  with  a  suddenness  of  onset,  the  violence  of  the 
symptoms  quickly  reaching  a  climax  and  then  gradually  subsiding,  and 
all  disappearing  when  the  brain  centers  have  acquired  the  function  of 
compensation. 

2.  Toxemias  aftecting  the  ear  or  other  portion  of  the  vestibular 
apparatus,  such  as  ptomain  poisoning,  constipation,  alcoholism,  poison- 
ing by  chemicals,  as,  for  exami)le,  lead  poisoning,  nephritis,  gout, 
rheumatism,  syphilis  and  the  toxemia  of  infectious  fevers,  such  as  scarlet 
fever,  typhoid  fever  and  mumps. 

3.  Definite  lesions  along  the  pathways  from  the  ear  within  the  brain 
itself,  such  as  tumor,  hemorrhage,  thrombus,  infarct,  abscess,  gumma, 
tubercle,  specific  neuritis,  multiple  sclerosis,  syringomyelia,  polio- 
encephalitis or  meningitis. 

If  vertigo  can  be  produced  only  by  disease  affecting  the  vestibular 
apparatus,  then  it  follows  that  in  order  to  determine  the  cause  of  vertigo, 
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we  must  employ  those  tests  that  differentiate  the  function  of  this 
apparatus.  Such  an  examination  comprises  a  search  for  any  spontaneous 
vestil)ular  phenomena  that  may  be  present,  as  well  as  an  analysis  of  the 
responses  to  ear  stimulation.  Of  the  two  methods,  the  latter  is  by  far 
the  more  important.  We  start  out  with  a  fixed  and  definite  idea  that  a 
normal  internal  ear,  intact  nerve  pathways  leading  to  normal  nerve 
centers,  will  invariably  produce  a  rhythmic  nystagmus  and  vertigo  when 
a  stimulus  is  applied. 

The  nystagmus  lasts  twenty-six  seconds  in  a  certain  direction  when 
the  individual  is  turned  in  a  chair  ten  times,  and  the  vertigo  also  is  of 
twenty-six  seconds'  duration.  Because  of  the  vertigo  there  also  ajipear 
past-pointing  and  falling.  If,  on  the  other  hand,  stimulation  of  the 
internal  ear  fails  to  produce  one  or  all  of  the  responses,  the  evidence 
points  positively  to  an  impairment  at  some  point  of  this  apparatus.  If 
stimulation  produces  poor  nystagmus,  the  block  is  obviously  in  the 
vestibulo-ocular  tracts;  whereas,  if  it  is  the  vertigo  which  is  subnormal 
after  stimulation,  the  block  must  be  located  along  the  vestibulo-cere- 
bello-cerebral  tracts — those  concerned  with  the  production  of  vertigo. 
A  knowledge  of  the  course  that  all  tracts  pursue  within  the  brain  sub- 
stance enables  one  to  locate  accurately  the  site  of  the  lesion  responsible 
for  the  vertigo.  However,  it  not  infrequently  happens  that  patients 
complaining  of  vertigo  when  tested  show  normal  reactions  to  ear  stimula- 
tion. In  these  cases  it  is  obvious  that  we  are  dealing  with  a  condition 
in  which  the  vestibular  apparatus  is  irritated" at  some  point,  and  a  search 
should  be  made  for  such  a  source  of  irritation.  This  may  be  a  focus  of 
infection  in  the  tonsils,  teeth,  stomach,  kidneys,  etc. 

1.  There  can  be  no  vertigo  unless  there  is  a  disturbance  of  the  vestib- 
ular ajjparatus.  AVhen  disease  in  remote  organs  is  accompanied  by 
vertigo,  it  is  l)ecause  such  a  pathological  state  somehow  or  other  affects 
the  vestibular  apparatus. 

2.  Ax-rtigo  may  be  due  to  simple  irritation  of  the  vestibular  tract. 
In  such  a  case  it  is  temporary  and  fleeting  in  character,  leaving  the 
apparatus  itself  intact,  and  the  tests  will  therefore  show  normal 
responses. 

3.  Vertigo  may  be  produced  by  a  lesion  of  the  internal  ear  itself. 

4.  Vertigo  may  be  produced  l)y  a  lesion  situated  within  the  brain 
along  some  pathway  in  association  with  the  ear. 

5.  Disturbances  of  the  vestibular  a])])aratus,  with  vertigo,  can  be 
definitely  diagnosed  and  differentiated  by  means  of  the  ear  tests. 

These  associated  pathways  are  briefly  described  by  .lones^"  as  follows, 
and  it  is  very  necessary  for  anyone  attemjjting  this  work  to  keep  this 
constantly  in  mind,  as  it  forms  the  ground  work  for  the  interpretation. 

1.  The  fibers  from  the  horizontal  semicircular  canal  pass  through  the 
eighth  nerve,  enter  the  brain  stem  at  the  junction  of  the  medulla  oblon- 
gata and  pons,  and  continue  directly  to  I )eiters's  nucleus  and  there  divide 
into  the  two  pathways:  (a)  The  vestibulo-ocular  tract,  concerned  in  the 
production  of  the  nystagmus.    These  fibers  go  from  Deiters's  nucleus  to 
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the  posterior  longitudinal  hundlc  through  which  they  pass  to  the  various 
eye-muscle  nuclei,  from  which,  through  the  third,  fourth  and  sixth 
nerves,  they  are  distributed  to  the  eye  muscles  themselves.  (6)  The 
vestihulo-cerebello-cerebral  tract,  responsible  for  the  vertigo.  From 
Deiters's  nucleus  this  path  enters  the  cerebellum  through  the  inferior 
cerebellar  peduncle  to  the  three  vestibular  cerebellar  nuclei  of  the  same 
side,  from  which  it  proceeds  upward  through  the  su])erior  cerebellar 
peduncle  and  continues  to  the  cerebral  cortex  on  both  sides,  but  more 
particularly  the  opposite  side,  through  the  crura  cerebri  and  the  internal 
capsules.  The  cortical  areas  which  receive  these  fibers  are  postulated  by 
]\Iills  to  be  in  the  posterior  portion  of  the  second  temporal  convolutions 
adjacent  to  the  cortical  area  for  hearing. 

2.  The  fibers  from  the  vertical  semicircular  canals  have  a  very  differ- 
ent course;  after  passing  through  the  eighth  nerve  they  immediately 
ascend  into  the  pons  and  at  a  point  above  the  middle  of  the  pons  they 
have  a  division  into  two  pathways  similar  to  the  division  of  the  horizontal 
canal  fi})ers  at  Deiters's  nucleus:  (a)  The  vestibulo-ocular  tract,  the 
fibers  entering  the  posterior  longitudinal  bundle,  (h)  The  vestibulo- 
cerebellar-cerebral  tract  reaches  the  cerebellum  through  the  middle 
cerel)ellar  peduncle,  entering  the  cerebellar  nuclei  of  the  same  side, 
from  which  the  pathway  is  identical  to  that  of  the  fibers  from  the  hori- 
zontal canal,  through  the  superior  cerebellar  peduncle  to  the  cerebral 
cortex  of  both  sides. 

Jones^^  further  classifies  under  separate  headings  the  various  types 
of  conditions  that  produce  vertigo. 

1 .  Involvement  of  the  ear  mechanism  by  a  lesion  in  the  ear  itself. 

2.  Involvement  of  the  ear  mechanism  by  a  lesion  involving  the 
intracranial  pathways  from  the  ear. 

3.  Involvement  of  the  ear  mechanism  by  ocular  disturbance,  either 
through  the  eye-muscle  nuclei,  or  through  association  fibers  from  the 
cuneus  to  the  cortical  terminus  of  the  fibers  from  the  ear,  in  the  posterior 
]:)ortion  of  the  first  temporal  convolutions. 

4.  Involvement  of  the  ear  mechanism  by  cardiovascular  disturbance. 

5.  Involvement  of  the  ear  mechanism  i)y  toxemias  from  any  organ 
or  part  of  the  body. 

Apropos  of  the  first  class  mentioned  above,  Kerrison"-  considers  the 
vertigo  produced  by  siippuraiion  of  the  labyrinth,  both  in  the  acute  and 
latent  stages.  In  the  acute  stage  it  is  found  invarial;ly  associated  with 
spontaneous  vcstil)ular  nystagnnis,  subjective  sensations  of  the  rotation 
of  surrounding  objects  in  the  i)lane  of  the  nystagmus,  and  a  tendency 
of  the  patient  to  fall  or  move  in  the  i)lane  of  the  nystagmus  and  opposite 
to  the  quick  eye  movement.  The  vertigo  is  increased  when  the  jiatient 
turns  his  eyes  in  the  direction  of  the  quick  movement,  and  lessened  when 
he  looks  in  the  oi)posite  direction.  These  constitute  the  characteristic 
syndrome  of  the  acute  stage  of  the  disease. 

The  vertigo  of  the  latent  stage,  however,  is  not  constant  nor  invariably 
noticeable  or  prominent.     It  is  simply  the  liability  of  the  patient  to  a 

^'  Journal  of  American  Medical  Association,  September  S,  1917.  ^  Ibid. 


294  RHINOLOGY,  LARYNGOLOGY  AND  OTOLOGY 

sudden,  violent  and  usually  quite  unexpected  disturbance  of  equilibrium. 
The  attack  is  usually  brief  and  is  induced  by  some  body  position  or 
physical  effort  to  which  the  patient  has  not  become  reeducated  or 
reaccustomed,  such  as  sudden  turning,  looking  upward,  etc.  This 
vertigo  gradually  disappears  as  the  auxiliary  senses  of  equilibrium  take 
up  the  work  of  the  damaged  semicircular  canals. 

Kerrison  treats  his  cases  of  diffuse  labyrinthine  suppuration  in  the 
acute  stage,  when  there  is  no  immediate  threat  of  intracranial  infection, 
by  absolute  rest  in  bed,  little  local  treatment,  and  avoidance  of  all  bone 
surgery  not  imperatively  indicated.  In  the  latent  stage  a  radical 
mastoid  operation  sliould  be  done,  combined  with  careful  surgical  drain- 
age of  the  labyrinth,  which  is  the  only  treatment  in  accordance  with 
sound  surgical  law.  Vertigo  in  any  suppurative  lesion  of  the  ear  is  always 
a  symptom  to  be  treated  seriously.  H  the  suppurative  process  is  con- 
fined to  the  tympanum  and  the  labyrinth  only  indirectly  affected,  it  is 
often  a  question  as  to  how  far  one  should  go  in  the  surgery  of  this  con- 
dition, but  if  the  ^'ertigo  is  clearly  the  result  of  labyrinth  infection, 
thorough  drainage  is  indicated,  since  these  patients  do  not  die  of  the 
labyrinthitis  per  se  but  as  a  result  of  secondary  intracranial  infection. 

In  the  consideration  of  suppurative  labyrinthitis,  Duel'^  considers  two 
tests  of  supreme  importance,  namely,  the  noise  apparatus  to  determine 
quickly  and  positively  total  loss  of  hearing,  and  the  caloric  reaction 
whereby  one  may  test  the  presence  or  absence  of  static  function  in  each 
ear  separately.  The  rotation  test  can  never  cause  a  reaction  in  one  ear 
alone,  if  both  are  fiuictionating,  and  even  if  one  side  is  destroyed,  it  is 
well  known  that  compensation  soon  takes  place,  and  that  therefore  a 
negative  result  is  never  convincing.  He  believes  this  test  to  be  absolutely 
useless  in  an  acute  case  where  there  is  a  sjiontaneous  nystagmus,  in  which 
there  is  already  so  much  imbalance  that  the  added  phenomena  produced 
by  turning  are  only  confusing  and  difficult  of  accurate  observation.  It 
is  also  deemed  unwise  in  the  extreme  to  subject  a  patient  with  acute 
labyrinth  infection  to  this  added  discomfort,  which  might  very  readily 
be  a  danger.  Duel  also  condemns  the  rotation  test  altogetlier  as  an  aid 
in  laljyrinthine  surgery,  since  the  caloric  test  fulfils  all  i)urp()ses  and  is 
much  more  accurate  and  ])ositive.  The  much-disputed  galvanic  reaction 
is  put  in  the  same  category,  for,  while  at  times  it  makes  the  diagnostician 
test  each  ear  separately,  it  has  been  demonstrated  that  it  is  capable  of 
exciting  reactions,  by  stimulating  the  nerve  trunk,  even  when  the  end- 
organs  were  destroyed.  Duel  condemns  the  fistula  test  as  being  possibly 
dangerous  l)ecause,  used  indiscriminately,  without  knowing  the  condition 
of  the  labyrinth,  frail  barriers  may  be  broken  down  and  a  circumscribed 
lesion  or  a  perilabyrinthitis  converted  into  a  diffuse  one.  Moreover,  in 
the  presence  of  a  positive  caloric  test  and  any  hearing  rcMuaining,  the 
surgeon  can  well  afford  to  wait  and  discoxer  the  presence  of  a  fistula, 
if  there  is  one,  at  the  time  of  the  radical  operation  on  the  mastoid,  at 
which  time,  of  course,  and  under  these  conditions,  the  fistula  is  left 
strictly  alone.     In  ;tn  acute  su])purative  endolabyrinthitis  it  is  not  con- 
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sidtTcd  to  he  an  operative  case  if  there  is  any  fnnction  remaining  in  any 
part  of  the  internal  ear,  A  case  of  acute  kihyrinthitis  showing  no 
symptoms  of  endocranial  involvement  stands  a  better  chance  of  recovery 
unoperated  until  the  acute  symptoms  have  subsided.  During  this  time 
there  sliould  be  complete  rest,  and  this  means  that  he  should  not  be 
harassed  by  the  whirling  chair.  There  are  two  symptoms  which  justify 
the  waiting  for  an  acute  case  to  subside.  They  are  total  loss  of  hearing, 
as  demonstrated  by  a  noise  apparatus  shutting  out  the  sound  ear  com- 
pletely, and  a  nystagmus  of  the  vestibular  type,  no  matter  whatexer 
other  character  it  may  have.  If  the  nystagmus,  indeed,  shows  a  slow 
movement  away  from  the  diseased  side  it  is  a  sure  sign  that  that  labyrinth 
is  functionating  and  that  the  nystagmus  is  the  result  of  stimulation  or 
irritation  rather  than  destruction.  In  these  cases  there  is  usually  coch- 
lear function  present  also.  Such  a  case  is,  of  course,  never  a  case  for 
operation. 

On  the  other  hand,  there  are  certain  symptoms  that  may  occur  during 
the  waiting  period,  which  indicate  operation.  Fever  over  1(0°,  with 
headache,  photophobia,  exaggerated  reflexes,  etc.,  might  readily  indicate 
a  beginning  meningeal  involvement,  which  could  be  confirmed  by 
lumbar  pimcture.  In  such  a  case  the  labyrinth  drainage  should  be 
sujiplemented  by  thorough  exposure  and  drainage  of  the  meninges. 

Chronic  cases  show  no  gross  manifest  symptoms  due  to  the  fact  that 
compensation  has  taken  place.  In  such  cases  there  is  no  objection  to 
using  the  rotation  test,  and  any  test  showing  unstable  equilibrium  is  of 
value.  But  none  of  these  is  necessary.  If  in  the  presence  of  a  chronic 
suppurative  otitis  media,  it  is  demonstrated  by  the  two  tests  mentioned 
above  as  indispensable,  that  the  labyrinth  is  "dead,"  a  fistula  test  is 
considered  quite  as  dangerous  as  in  an  acute  case. 

While  there  is  considerable  difference  of  opinion  as  to  when  and  how 
to  operate  on  these  chronic  cases.  Duel  thinks  that  no  radical  operation 
should  be  done  on  an  ear  showing  a  dead  labyrinth  without  the  intention 
of  entering  that  labyrinth  if  appearances  at  the  time  of  operation 
indicated  it.  Such  an  operation  should  be  done  with  extreme  care  and 
with  the  full  knowledge  that  it  may,  if  not  so  done,  con\ert  a  latent 
labyrinthitis  into  an  acute  meningitis.  If  such  a  careful  operation  is  done 
that  no  old  barriers  are  broken  down  and  no  lead  found  into  the  laby- 
rinth, drainage  of  the  latter  cavity  may  safely  be  omitted.  Only  occa- 
sionally will  such  a  case  later  nxiuire  a  lal)yrinthine  exenteration,  owing 
to  the  fact  that  latent  foci  of  infection  were  present,  which  did  not  show 
sufficient  gross  evidence  on  inspection  to  lead  the  operator  to  enter  it 
at  the  first  operation. 

The  type  of  operation  for  the  acute  case  with  early  symptoms  of  menin- 
geal involvement  should  be  one  that  drains  the  dura  as  well  as  the 
labyrinth.  The  vestibule  must  be  opened  both  in  front  of  and  behind  the 
facial  nerve,  the  cochlea  uncapped,  and  the  scala  and  modiolus  entirely 
removed,  so  that  the  meningeal  fluid  washes  freely  through.  The  plate 
from  the  lateral  sinus  to  the  petrous  pyramid  must  be  removed  and  the 
dura  slit  and  drained  at  a  point  as  near  the  internal  auditory  meatus 
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as  possible.  A  ribbon  of  rubber  tissue  inserted  through  this  slit  greatly 
facilitates  drainage. 

Some  change  in  the  form  of  operation  is  desirable  for  a  chronic  case, 
with  only  a  suppurating  labyrinth  to  be  drained.  It  should  be  opened  in 
front  and  behind  into  the  vestibule,  and  great  care  used  in  uncapping  the 
cochlea  so  that  the  modiolus  is  not  disturbed,  in  order  not  to  provide  a 
pathway  for  the  infection  to  the  meninges.  If  the  granulating  and 
suppurating  cavities  are  thoroughly  opened  and  washed  out  they  will  heal 
rapidly,  with  no  spread  of  the  infection;  but  if  the  granulations  are 
curetted  there  is  danger  of  opening  an  avenue  of  infection  through  the 
aqueductus  chochlea  or  the  aqueductus  vestibuli.  The  removal  of  the 
inner  plate  from  the  sinus  to  the  pyramid  serves  no  useful  purpose  here 
but  prolongs  the  operation  and  adds  to  the  danger. 

Last  year  a  suggested  classification  of  labyrinthine  disease  was  given 
in  these  pages.  Duel  commends' this  classification,  since  the  types 
given  in  the  older  nomenclature  are  impossible  of  difterentiation  and  all 
arise  from  a  su})purative  otitis. 

Meningitis.  In  otogenous  meningitis,  Borries"  has  found  sterile  spinal 
fluid  throughout  the  whole  course  of  the  disease  in  8  cases  which 
came  to  a  fatal  termination.  In  all  but  1  the  infection  entered  by 
way  of  the  middle  ear  and  mastoid — the  1  was  a  case  of  labyrinth- 
itis. In  each  case  there  was  either  sinus  throml)osis  or  subdural  abscess. 
He  says  that  it  is  evident  that  purulent  internal  pachymeningitis  may 
induce  meningitis  with  a  constantly  sterile  cerebrospinal  fluid  and 
approximately  normal  otherwise,  the  danger  lying  in  the  concomitant 
purulent  internal  pachymeningitis.  Lumbar  puncture  must  be  repeated 
often,  as  eitlier  j^ositive  or  negati\'e  findings  may  be  found  at  diU'erent 
times.  Finding  a  sterile  fluid  in  the  presence  of  marked  meningitic 
symptoms  should  point  to  pachymeningitis  or  circumscribed  suppura- 
tion. 

Muhsam"'^  regards  the  use  of  repeated  linnbar  punctures  as  equivalent 
to  free  incision  and  drainage  in  other  parts,  and  does  not  hesitate  to  with- 
draw as  much  as  100  c.c.  at  a  time,  no  bad  results  ever  happening.  The 
compressed  nerve  centers  are  thus  relieved  and  the  bacteria  are  drained 
away.  This  should  be  repeated  daily  until  the  completion  of  the  case 
and  l)y  these  methods  he  reports  a  mortality  of  only  5  per  cent. 

Crockett'"'  heartily  agrees  with  the  above  method,  doing  his  luml)ar 
punctures  as  often  as  twice  daily  if  necessary,  l)ut  withdrawing  only  20 
to  30  c.c.  at  a  time.  He  believes,  however,  that  no  harm,  other  than  the 
usual  transient,  severe  headache,  results,  and  that  as  much  cerebrospinal 
fluid  as  can  be  obtained  may  be  withdrawn.  He  does  not  confine  his 
treatment  to  this  method  alone  but  combines  it  with  subtemporal  drain- 
age, these  two  jjrocedures  being  of  about  equal  importance.  In  1909 
Crockett  reported  20  per  cent,  recoveries  by  this  method  on  ()  cases,  and 
in  his  present  series  of  G  cases  there  were  3  recoveries — 50  per  cent. — 
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but  he  thinks  the  latter  is  accidental  and  too  high.  The  trouble  with 
statistics  of  this  kind  in  the  past  has  been  the  lack  of  an  absolute  diagnosis 
of  infective  meningitis  in  some  cases,  which  may  account,  in  part,  for 
Muhsam's  very  low  mortality.  Crockett  does  not  much  believe  in  the 
so-called  serous  meningitis,  thinking  that  most  cases  so  diagnosed  are 
in  reality  localized  septic  leptomeningitis  or  cases  of  diffuse  infective 
cerebrospinal  meningitis  where  the  cerebrospinal  fluid  has  not  been 
properly  studied.  His  method  of  treating  cases  of  meningitis  of  otitic 
origin  is  by  subtemporal  drainage  and  adeciuate  and  sufficient  lumbar 
punctures.  The  opening  in  the  skull  should  be  made  as  near  the  upper 
border  of  the  external  auditory  canal  as  possible.  At  times  this  is  done 
in  connection  with  the  performance  of  the  mastoid  operation,  which  is, 
of  course,  always  done  in  these  cases;  at  times,  however,  the  trephine 
opening  is  made  independently  through  a  relatively  clean  field.  In 
order  to  avoid  cerebral  hernia  the  opening  should  be  small,  between  one 
inch  and  one  inch  and  a  quarter.  Previous  to  opening  the  dura  the 
assistant  makes  a  lumbar  puncture,  while  the  finger  of  the  operator  on 
the  dura  can  accurately  gauge  the  amount  of  relief  from  pressure  as  the 
cerebrospinal  fluid  is  withdrawn.  This  pressure  must  be  reduced 
to  the  point  where  it  is  distinctly  subnormal,  and,  when  this  is  attained, 
a  slit  in  the  dura  is  made  and  a  drain  made  of  a  piece  of  rolled  rubber 
dam  is  inserted  between  the  dura  and  the  pia  along  the  top  of  the 
petrous  portion  of  the  temporal  bone,  nearly  to  the  internal  auditory 
meatus.  The  operation  should  be  done  quickly  to  avoid  shock.  The 
drain  can  be  left  in  position  for  a  week  or  ten  days,  the  lumbar  punctures 
being  continued  in  the  meanwhile.  Failure  to  keep  the  intracerebral 
pressure  low  results  in  pressure  against  the  opening  in  the  bone  and 
consequent  obstruction  of  drainage. 

The  operation  has  so  far  not  been  successful  in  young  children  where 
the  difliculty  of  keejiing  up  the  strength  by  forced  feeding  is  usually 
great.  In  adults  this  can  be  remedied,  if  necessary,  by  rectal  feeding. 
Crockett  urges  the  adoption  of  this  method  in  all  cases  except  in  those 
where  the  patient  is  obviously  moribund. 

Crockett  calls  attention  to  the  fact  that  some  cases  of  un(l()ul)ted 
infective  meningitis  recover  spontaneously  or  with  simple  lumbar  punc- 
tures, and  cites  two  such  cases,  to  which  McCuUagh"'"  adils  a  third, 
though  many  operators  still  firmly  believe  that  true  cases  of  meningeal 
infection  invariably  die.  INIcCullagh  says  that  many  cases  classed  as 
serous  are  in  reality  infective,  the  failure  to  secure  a  growth  of  bacteria 
being,  according  to  Dwyer,  the  use  of  too-acid  media.  It  is  suggested, 
also,  that  in  certain  cases,  possibly  where  the  infection  is  not  of  a  virulent 
type,  the  infection  may  be  self-limited,  as  is  at  times  the  case  in  epidemic 
cerebrospinal  meningitis.  In  a  study  of  the  history  of  McCullagh's 
case  it  is  discovered  that  during  the  mastoidectomy  the  dura  was  torn, 
the  wound  enlarged  and  a  rubber  drain  inserted.  This  statement,  it 
seems  to  me,  removes  this  recovery  from  the  class  of  spontaneous  cures 
and  places  it  directly  in  that  of  subtemporal  drainage,  since  practically 
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the  entire  technic  of  Crockett  was  carried  out,  the  only  omission  being 
the  hnubar  puncture  on  the  table. 

The  Brain.  Since  the  introduction  of  the  modern  ear  tests  for  the 
localization  of  intracranial  pathological  conditions  much  attention  has, 
perforce,  been  focussed  upon  tumors  of  the  cerebellopontile  angle,  and 
diagnoses  are  now  frequently  made  with  accuracy  that  were  formerly 
impossible  of  achievement.  Eagleton^^  gives  an  excellent  discussion 
and  summary  of  the  diagnostic  tests  employed  to  determine  the  presence 
of  these  growths.  Most  of  these  tumors  are  of  slow  growth,  and  disturb- 
ances of  hearing  and  of  the  vestibular  apparatus  of  the  affected  side  are 
often  the  only  symptoms  of  which  the  patient  complains  for  a  long  time, 
and  on  the  recognition  of  the  intracranial  origin  of  the  aural  symptoms 
may  depend  the  success  of  surgical  intervention  and  the  reputation  of 
the  aurist.  Many  such  cases  have  and  do  escape  recognition  of  their 
true  significance,  being  treated  merely  as  local  ear  conditions  until  a 
papilledema  calls  attention  to  the  true  cause  of  the  deafness.  The  aural 
symptoms  are  but  modifications  of  those  manifestations  that  are  so 
f refjuent  in  fractures  of  the  base  of  the  skull  extending  through  the  petrous 
I)ortion  of  the  temj^oral  bone.  The  end-result  of  compression  of  the 
eighth  nerve,  whether  from  fracture  or  tumor,  is  the  same,  namely, 
loss  of  function,  deafness,  and  loss  of  vestil)ular  reactability.  I  n  the  one 
case,  however,  there  is  a  sudden  upset  of  these  functions,  allowing  an 
overbalance  from  the  functionating  labyrinth  on  the  opposite  side  to 
give  rise  to  the  characteristic  signs  of  vertigo;  while  in  the  other,  the 
growth  of  a  tumor,  the  slowly  increasing  pressure  allows  time  for  a  read- 
justment of  vestibular  function.  In  fracture  there  occur,  suddenly, 
tinnitus,  deafness,  loss  of  vestibular  reactability  associated  with  vertigo, 
spontaneous  nystagmus  away  from  the  affected  side  and  spontaneous 
pointing  reactions  toward  the  side  of  the  lesion.  These  symptoms  are 
not  permanent  except  the  deafness  and  the  loss  of  reactability  of  the 
semicircular  canals.  The  transient  vestibular  manifestations  residt  from 
a  sudden,  total  loss  of  function  of  the  vestibular  apparatus  on  one  side, 
and  the  early  abolition  of  these  symptoms  is  due  to  the  readjustment 
of  the  vestil)ular  system  as  a  whole  to  meet  the  changed  condition.  It 
is  through  this  same  readjustment  of  the  vestibular  apparatus,  of  the 
opposite  side  as  well  as  the  affected  side,  which,  in  the  acute  cases,  so 
early  abolishes  the  spontaneous  nystagmus,  pointing  deviations  and 
vertigo,  that  the  slowly  growing  ceri'bellc^pontile  angle  tumors  may  first 
manifest  themselves.  To  determine  this  diagnosis,  use  must  be  made  of 
the  functional  examinations  of  the  auditory  jjortion  as  well  as  the  vestib- 
ular portion  of  the  eighth  nerve.  One  of  the  first  symptoms  complained 
of  is  a  slight  deafness  accompanied  by  an  annoying  tinnitus.  A  routine 
examination  with  the  tuning-forks  may,  at  this  time,  establish  an  early 
diagnosis  of  an  intracranial  origin  })y  showing  a  reduction  of  the  duration 
of  the  i)()ne-con(luction  of  the  alfected  side,  the  reference  of  the  Weber 
test  to  the  unaffected  side,  a  positi\'e  Rinne  and  often  greater  alteration 
of  the  fork  reactions  than  is  accounted  for  by  the  amount  of  decrease 
of  hearing. 
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When  the  tumor  causes  compression  of  the  cerebellar  cortex,  spon- 
taneous nystagnuis  is  generally  j^resent,  hut  not  always,  because  the  slow 
growth  allows  considerable  disphieement  without  symptoms.  By  the 
time  a  nj^stagmus  has  developed,  total  deafness  has  usually  become 
established  and  a  papilledema  may  also  have  appeared.  Nystagmus  is 
usually  a  late  manifestation  of  a  tumor  developing  from  the  cerebello- 
pontile  angle  in  contradistinction  to  tumors  growing  into  it  from  the 
cerebellum.  Spontaneous  nystagmus  is  also  found  in  cases  of  tumors 
of  the  cerebrmn  of  certain  types,  but  in  these  there  will  be  no  disturb- 
ances of  the  auditory  apparatus.  In  intracerebellar  tumors,  also,  such 
as  gliomata  not  involving  the  cortex  spontaneous  nystagmus  may  be 
absent  even  when  the  growth  attains  considerable  size,  but  in  these 
cases  deafness  is  usually  not  present. 

In  Eagleton's  experience,  spontaneous  deviations  of  the  pointing 
reaction  are  rare  during  all  stages  of  cerebellopontile  angle  tumors,  and 
deviations  during  induced  nystagmus  are  variable  and  not  to  be  depended 
upon.  The  cold  caloric  test  applied  to  the  ear  on  the  side  opposite 
to  the  lesion  is  of  great  value,  for  in  cases  of  partial  deafness  there  is 
imiformly  a  greatly  diminished  reaction.  This  sign  is  often  still  more 
pronounced  as  the  lesion  progresses  to  total  deafness  and  papilledema, 
the  symptoms  of  growing  intracranial  pressure.  At  this  time  no  react- 
ability  to  the  cold  caloric  test  in  the  ear  on  the  unaffected  side  is  obtain- 
able (frequently,  not  always),  or  if  slight  nystagmus  is  induced  it  is 
transient  and  not  accompanied  by  vertigo  or  nausea. 

It  woidd  appear,  therefore,  that  the  aural  manifestations  of  cerebello- 
pontile angle  tumor  are:  (1)  Progressive  deafness,  beginning  with  a 
disturbance  of  the  proper  relationship  between  the  degree  of  hearing 
and  the  tuning-fork  reaction,  especially  the  duration  of  the  bone-con- 
duction to  the  degree  of  deafness,  and  ending  in  (2)  total  deafness; 
associated  with  (3)  loss  of  vestibular  reactability  of  the  affected  side;  and 
during  the  time  that  the  vestibular  apparatus  is  still  functionating  (4) 
a  gradual  readjustment  of  the  vestibular  apparatus  of  the  contralateral, 
as  well  as  the  homolateral,  side  is  going  on,  which  is  manifested  by  (a) 
a  reduction  of  even  a  temporary  abolition  of  its  reactability  to  the  cold 
caloric  (at  least  when  applied  in  the  upright  position);  (6)  an  al)sence 
of  the  vertigo  and  vomiting  which  normally  accompany  the  induced 
nystagmus  from  the  cold  caloric,  and  (c)  absence  of  spontaneous  point- 
ing deviations.  As  the  cerebellar  cortex  becomes  affected,  however, 
may  be  added:  (5)  spontansous  nystagmus;  ((i)  spontaneous  i)ointing 
deviations,  and  (7)  absence,  during  an  induced  nystagmus,  of  the  normal 
pointing  deviations  of  the  homolateral  side. 

BiLviN  Abscess.  Mosher^'^  says  that  one  of  the  difficult  things  in  the 
treatment  of  a  brain  abscess  is  to  find  a  drain  that  does  not  soon  clog  and 
cease  to  be  of  use.  He  has  presented  a  modification  of  the  perforated 
metal  drain  in  use  in  the  British  army,  with  which  he  has  secured  good 
results  in  a  limited  number  of  cases.  The  British  army  surgeons' 
method  of  treating  brain  injuries  is  described  as  follows:  The  dural 

88  Transactions  of  American  Otological  Society,  1916. 


SCO 


RHINOLOGY,  LARYNGOLOGY  AND  OTOLOGY 


wound  is  enlarged  as  little  as  possible  for  fear  of  disturbing  any  walling 
off  which  might  have  taken  place  between  the  dura  and  the  pia,  and  the 
cavity  is  probed  with  great  care.  No  metal  drain  is  inserted  if  there 
is  not  much  destruction  of  brain  tissue,  the  skin  flap  is  turned  back 
into  place  and  a  cigarette  drain  of  gauze  in  rubber  tissue  run  in  beneath 
the  base  of  the  flap.  This  is  removed  in  three  or  four  days  if  there  was 
no  increase  in  temperature  or  symptoms,  indicating  further  intracranial 
involvement.  If,  however,  these  did  develop  the  wound  was  opened  up 
and  a  metal  drain  inserted.  This  drain  is  a  metal  tube  studded  with 
perforations  and  is  kept  filled  with  glycerin.  The  gauze  over  it  is 
also  saturated  with  glycerin  in  order  to  soften  the  necrotic  brain  tissue 
and  to  keep  the  pus  liquid,  so  that  both  the  cast-off  brain  tissue  and  the 
pus  might  find  their  way  into  the  drain.  The  contents  of  the  drain  were 
removed  each  day  with  a  small  curette. 


Fig.  21. — The  wire  gauze  brain  drain.  I'-ach  drain  is  shown  with  tlio  phinger  in 
place.  The  plunger  makes  the  insertiuu  of  the  drain  easy.  The  second  drain  is  the 
most  useful  size  and  shape. 

Mosher's  modification  is  to  make  the  drain  of  copper-wire  gauze  of  a 
fairly  wide  mesh.  In  emergency  work  it  can  readily  be  fashioned  from  a 
piece  of  copper  gauze  and  made  any  size  or  shape  required  by  the  circum- 
stances attending  the  particular  case  under  treatment.  There  should 
be  an  obturator  to  aid  in  its  ins(Ttion  into  the  wound  or  the  abscess 
cavity.  It  is  hard  to  keep  the  ordinary  brain  drain  in  position,  but  this 
wire-gauze  drain  is  almost  self-retaining,  since  granulations  at  the  edge 
of  the  wound  grow  into  its  meshes  and  keep  it  from  sliding  out.    It  may 
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be  bent  to  any  shape  the  operator  desires,  aIthoii<;h  the  most  useful  one 
is  ordinarily  a  eone.  It  also  serves  the  purpose  ol'  an  encephaloscope, 
as  the  brain  tissue  can  be  observed  through  the  wire  meshes.  And,  finally, 
if  hernia  of  brain  tissue  threatens,  by  turning  back  the  edges  of  the  base 
of  the  cone  an  efficient  retractor  is  provided  which  will  make  adequate 
counter-pressure.  The  glycerin  fillmg  aids  greatly  in  securing  free 
drauuige. 

Radiu.m  and  the  Roentgen  Ray.  Although  radium  therapy  has 
had  its  share  of  approbrium  cast  upon  it  there  is  no  question  that,  in 
certain  inoperable  cases,  brilliant  results  have  been  obtained  by  its  use, 
and  much  has  been  learned  in  recent  years  that  has  helped  to  improve 
the  technic  of  its  application.  Pancoast"''  has  had  a  large  experience 
in  its  use  for  inojjerable  malignant  disease  of  the  ear,  nose,  and  throat, 
and  I  personally  have  seen  some  of  the  successes  of  this  method  of  treat- 
ment. When  large  surfaces  must  be  exposed,  as  in  the  treatment  of 
mammary  carcinomatas,  and  when  intensive  deep  cross-fire  radiation  is 
essential,  as  in  the  treatment  of  abdominal  tumors,  the  method  of  choice 
is  the  use  of  the  roentgen  rays.  When,  howe\er,  growths  originate  in 
cavities  such  as  the  mouth,  throat  or  ear,  deep  cross-firing  by  roentgen 
rays,  or  possibly  by  radium,  is  an  essential  part  of  the  treatment;  but 
the  possibility  of  adding  to  the  dosage  and  to  the  efficiency  of  the  treat- 
ment by  direct  local  applications  of  radium  has  a  distinct  adxantage. 
The  cases  treated  bv  Pancoast  include  sarcoma  of  the  tonsil,  with  metas- 
tasis  to  the  cervical  lymphatics,  carcinoma  of  the  tonsil,  postpharyngeal 
lymphosarcoma  with  metastasis  to  the  cervical  lymphatics,  sarcoma  of 
the  lateral  wall  of  the  nose,  including  the  maxillary  antrum,  and  car- 
cinoma of  the  auditory  canal.  In  these  cases  a  direct  application  of  the 
ratlium  to  the  primary  growth  was  indicated,  and  cross-fire  radiation 
by  radium  or  .i-rays  was  employed  for  its  effect  on  both  the  primary 
lesions  and  the  metastases.  He  believes  that  when  cross-firing  is  desirable 
or  is  possible  only  over  a  comparatively  small  and  superficial  area,  rather 
large  amounts  of  radium  with  hea\y  filtration  can  be  used  to  better 
advantage  than  roentgen  rays.  When  the  area  is  larger  and  the  lesion 
deeper,  roentgen  rays  are  indicated  as  the  agent  of  choice. 

From  the  study  of  nimierous  cases  of  diseases  similar  to  those  men- 
tioned, which  were  treated  either  with  radium  or  the  .r-rays,  or  both, 
Pancoast  concludes  that: 

1.  In  the  treatment  of  inoperable  malignant  growths  originating  in 
cavities,  such  as  the  mouth,  throat,  and  ear,  ra  liiun  therapy  is  an  ex- 
tremely valuable  adjunct  for  the  reason  that  it  can  usually  be  applied 
directly  to  the  growth,  which  is  more  or  less  inaccessible  to  direct  roentgen- 
ray  exposure.  This  alone  is  not  sufficient,  and  the  growth  should  also 
be  attacked  from  every  possible  direction  by  cross-firing,  either  by 
radium  or  by  roentgen  rays,  or  both.  Any  nearby  area  in  which  metas- 
tasis is  likely  to  occur  should  also  be  exposed. 

2.  When  implanted  directly  into  sarcomatous  tissue,  radium  usually 
causes  little  or  no  sloughing  if  the  gro\\-th  responds  promptly. 
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3.  It  is  advisable  to  produce  as  rapid  subsidence  of  the  growth  as 
possible  in  order  to  minimize  the  possibility  of  metastasis  during  the 
period  of  treatment. 

4.  Our  experience  has  seemed  to  prove  that  growths  insufficiently 
treated  at  the  periphery  may  be  stimulated  to  more  rapid  proliferation 
at  this  portion. 

5.  Sarcomatous  growths,  especially  in  the  tonsillar  region,  are  more 
amenable  to  treatment  than  carcinoma. 

6.  It  would  be  best  to  continue  treatment  for  some  time  after  the 
apparent  complete  disappearance  of  the  growlh. 
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Abdominothoracic  injuries,  115 
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in  pneumonia,  ISO 
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transfusion,  222 
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Antitoxin  for  JBacillus  welchii,  212 
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rhage, 09 
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Bronchiectasis,  118 

resection  of  lung  in,  118 
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Bullets  in  brain,  technic  of  removal  of, 
30 

tolerance  of,  in  brain,  29 
Buttermilk,  237 
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technic  of  operation  for,  86 
skeletal  metastases  in,  91 
of  male  breast,  92 
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gall-bladder,  206 
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Chest  wall,  wounds  of,  95 
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Cultures  in  early  diagnosis  of  whooping- 
cough,  212 
Cyclic  vomiting  with  acetonemia,  220 


Deafness,  283 

due  to  high  explosives,  248 
Deformities  of  nose,  external,  255 
Diets,  high  caloric,  in  typhoid  fever,  204 
Diarrhea,  infectious,  skin  reactions  in,  141 
Diathesis  in  childhood,  217 

endocrine,  219 

exudative,  219 

general  constitutional,  217 

hemorrhagic,  218 

lymphatic,  218 

metabolic,  218 

nervous,  219 
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Diphtheroid  bacilli   and   Hodgkin's  dis- 
ease, 143 
Diseases  of  children,  213 
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Distomiasis,  pulmonary,  141 
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oil  of  chenopodium  in,  132 
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disease,   malignant,   radium  in,   301 
roentgen  rays  in,  301 
Edema,  pulmonary,   in  pneumonia,   179 
treatment  of,  179 

oxygen    inhalation    in, 

180 
venesection    in,    179 
Emetine-bismuth    iodide    in    dysentery 

carriers,  132 
Emphysema,  surgical,  99 
Empyema  of  thorax,  117 
Endocrine  diathesis,  218 
Epidemiology  of  lobar  pneumonia,    1S4 
Epilepsy  a  sequel  of  gunshot  wounfls,  44 
Esophagus,  diverticulum  of,  274 
])ouches  of,  273 
strictures  of,  273 
webs  of,  273 
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Etiology   of  epidemic   respirator}'   infec- 
tions, 130 
Excision  of  retropharyngeal  gland,  69 
Exophthalmic  goiter,  77 
Exudative  diathesis,  218 
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Facial  paralysis,  50 
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Fat  incapacity  in  infancy,  237 

Feeding,  l)reast,  230 

of  older  children,  239 
Fever,  rat-bite,  190 


Foreign    body,    technic    of    removal    of, 

from  brain,  21 
Fracture  of  mandible,   fixation  of  frag- 
ments in,  63 
bone  grafting  after,  67 
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Gas,  asphyxiating,  254 
Gasserian  ganglion,  tumors  of,  48 
Germicides  in  pneumonia,  181 
Gingivitis,  ulceromembranous,  253 
Gland,  mammary,  82 
parotid,  57 

method     of    incising,     without 
injury  to  facial  nerve,  57 
retropharyngeal,  excision  of,  69 
thyroid,  abscess  of,  82 
resection  of,  79 
tuberculosis  of,  82 
Goiter,  exophthalmic,  77 

kinetic  drive  and,  77 
injection  of  quinine  and  urea  hydro- 
chloride, 81 
treatment  of,  by  boiling  water, 
80 
by  phenol,  81 
Gunshot  injuries  of  mandible,  58 
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Hay  fever,  263 

Head,  gunshot  wounds  of,  1 7 

general  treatment  of,  19 
surgery  of,  17 
Hemorrhage  from  nose,  257 

ligation  of  innominate  artery  for,  69 
operative  treatment  of,   in   injuries 

of  mandible,  61 
secondary,  ligation  of  common  car- 
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septal,  257 
Hemorrhagic  diathesis,  218 
Hemothorax,  95 

infected,  treatment  of,  108 
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sterile,  treatment  of,  106 
Hernia  cerebri,  32 
Hodgkin's  disease,  73,  142 

diphtheroid  bacilli,  143 
skin  manifestations  of,  142 
treatment  of,  73 
x-ray,  74 
Hookworm  in  China,  143 
disease,  143 
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infections,  use  of  oil  of  chenopodium 
in,  144 
Hydrocephalus,  52 


Immunity  in  poliomyelitis,  1.52 
Indigestion,  intestinal,  chronic,  treatment 
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Infancy,  fat  incapacity  in,  237 

luetic  nephritis  in,  221 
Infant  feeding,  233 

influence  of  oatmeal  gruel  in,  235 
welfare  work  in  war  time,  216 
Infantilism,  intestinal,  227 
Infants,  hypertrophic  stenosis  of  pylorus 
in,  224 
phenolsulphonephthalein  elimination 
in,  221 
Infections,   respirator^',   etiology  of  epi- 
demic, 130 
Infectious  diseases,  127 
Injuries,  abdominothoracic,  115 

cranial,  general  treatment  of,   19 

trephining  in,  indications  for,  20 
longitudinal  sinus,  31 
of  mandible,  gunshot,  58 
Injury  to  recurrent  laryngeal  nerve,  80 
Intestinal  infantilism,  227 
Intubation,  270 


Kedani  disease,  144 

Kinetic  drive  and  exophthalmic  goiter, 
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Labyrinth,  289 

suppuration  of,  293 
Larva  migrans  on  Mexican  border,  145 
Larynx,  267 

stenosis  of,  orthopedic  treatment  of, 
270 
Lingual  artery,  ligation  of,  62 
Lobectomj^,  intercostal,  124 
Luetic  nephritis  in  infancy  and  childhood, 

221 
Lung,  collapse  of,  after  wounds,  97 
contralateral,  98 

mnnilia  infection  of,  145 

penetrating  wounds  of,  95 

resection  of,  in  bronchiectasis,  118 
Lymph  nodes,  cervical,  tuberculous,  70 
Lymphatic  diathesis,  218 
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Mammary  conditions,  diagnosis  of,  ele- 
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gland,  82 
Mandible,  fractures  of.  fixation  of,  frag- 
ments in,  63 
special  difficulties  in  treatment, 
63 
gunshot  injuries  of,  58 

bone  grafting  after,  67 
Marasmus,  pancreatic  vitamin  in,  223 
Mastoid,  285 

disease,  x-ray  diagnosis  of,   288 
operations,  embolic  pneumonia  fol- 
lowing, 286 
indications  for,   in  acute  otitis 
media,  286 


Mastoiditis,  hemorrhagic,  acute,  285 
Measles,  146 

an  organism  of,  146 
Mediastinum,  projectUes  in,  116 
Meningitis,  55,  147 

cheek  sign  in,  147 

otogenous,  296 

tuberculous,  autotherapj-  in,  200 
Meningococcus  carriers,  137 
Metabolic  diathesis,  218 
Milk,  boiled,  235 

butter-,  237 

condensed,  237 

desiccated,  237 

mothers',    collection    and    distribu- 
tion of,  231 
Monilia  infection  of  lung,   145 
Mortality   after  penetrating   wounds   of 
chest,  100 
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Neck,  58 

surgery  of,  17 
Nephritis,  epidemic,  148 

luetic,  in  infancy  and  childhood,  221 

trench,  149 
Nerve,  recurrent  larjTigeal,  injury  to,  80 

trigeminal,  49 
Nerves,  cranial,  49 

IX  to  xn,  51 

Nervous  diathesis,  218 

Neuritis  complicating  antirabic  injections, 
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Nipple,  Paget's  disease  of,  83 
Nitrogen   partition   in    urine   of  normal 

children,  221 
Nose,  255 

and    throat,    relation    of,    to    polio- 
myelitis, 157 
external  deformities  of,  255 
hemorrhage  from,  257 


Ocular      phenomena      in      intracranial 

trauma,  43 
OU  of  chenopodium  in  dvsentcrv  carriers, 
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Okuneff  method   of  closing  perforations 

of  tympanum,  284 
Operation,  technic  of,  on  chest  wounds, 
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military,  243 
Oxycephalus,  .56 
Oxygen  inhalations  in  pulmonarv  edema, 
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Paget'.s  disease  of  nipple,  83 
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Paralysis    complicating    antirabic    injec- 
tions, 189 
facial,  50 
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Parasites,    intestinal,    incidence    of,    in 

Buenos  Ayres,  191 
Paratyphoid  B  fever,  149 
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Pituitary  body,  45 
Plastic  surgery  of  face  and  head,  253 
Pneumococcus  types,   determination   of, 

185 
Pneumonia,  178 
acidosis  in,  180 
in  children,  178 
delirium    in,    lumbar    puncture    for 

relief  of,  180 
ethylhj'drocuprein  in,  181 
germicides  in,  181 
lobar,  epidemiology  of,  184 
serum  therapy  in,  185 
pulmonary  edema  in,  179 
treatment  of,  179 

oxygen    inhalation    in, 

180 
venesection  in,  179 
skin  reactions  in,  181 
Pneumothorax,  98 

treatment  of,  106 
Poliomyelitis,  151 

acute,    colloidal    gold     reaction    to 

cerebrospinal   fluid   in,    160 
after-care  of,  as  a  i)ublic  problem, 

168 
and  decayed  teeth,  158 
in  Australia,  156 
bacteriology  of,  152,  165 
communicability  of,  152 
complement-fixation  in,  161 
contagion  of,  152 
diagnosis  of,  accuracy  of,  164 
early  recognition  of,  158 
eye  complications  in,  163 
histological  changes  in,  156 
immune  iiodies  in,  persistence  of,  161 
imiiumity  in,  152 
luborat<jry  diagnosis  of,  159 
in  lower  floors,  158 
Xow  York  ei)id(>mic  of  1916,  154 
pathogenesis  of,  152 
prophylaxis  of,  153 
relation  of  nose  and  throat  to,  157 
relative  infectivity  of,  152 
temperature  and  pulse  in,  163 
treatment  of  acute  stage  of,  153 
of  deformities  of  spine,  171 
of  paralysis,  fatigue  and  exercise 

in,  169 
serum,  171 

summary  of,  176 
virus  of,  choroid  plexus  and,  162 


Poliomyelitis,  virus  of,  neutralization  of, 
by  nasal  washings,  162 
recent   investigations    of    culti- 
vation of,  165 
spinal  fluid  and,  161 
Projectiles  in  mediastinum,  116 
Prophylaxis  of  poliomj-elitis,  153 
Pulmonary  distomiasis,  141 
Pylorus,    hypertrophic    stenosis    of,    in 
infants,  224 


Radiotheraty  for  meningeal  and  cere- 
bral lesions,  42 

Radium  in  malignant  ear  disease,  301 

Rat  as  a  carrier  of  Weil's  disease,  210 
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Wet-nurse  management,  231 
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